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sophisticated piping systems call for 
SWEEPOLETS'... today’s newest 


concept in branch pipe construction. 


* ¢ & 
In a primary atomic reactor shell, Sweepolets provide the best deo etme 
thie math WELDOLETS® 
possible method of reducing stresses at the branch connections. =enanenaeee 
Sweepolets were used recently for this application at one of SOCKOLETS® 
_ ELBOLETS® 
the Government's largest atgmic installations. BRAZOLETS® 
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CONTROL -— COMMUNICATIONS SPECIAL REPORT 


How Mid-America’s LPG Line Will Be Operated 
Mid-America’s 2,170-mile LPG system with 15 
pump stations and nine terminals will soon be re- 

motely controlled from Tulsa. The dispatcher can con- 

rol product movement to any delivery point; he can 
open and close all valves needed to handle a delivery 
or movement of LPG to aboveground or cavern storage. 

New design features include reversed “latched-open” 

check valves placed in delivery lines to prevent over- 

filling or bleeding down line should power fail; new 
capacitance 


“probes” installed on 


upstream scrape! 
traps to detect batch interface. 


sy Melvin A. Judah Page 36 


Dual-Beam Microwave System Averages Less Than 
2'/2-Hours Outage Per Year 
[ ] This two-in-one system maintains separate hori- 
zontal and vertical radio frequency microwave 
paths. The reliability over the past four years has been 
99.973 percent! 


iy G. V. Morck ... Page 42 


A Thin-Route Beyond-the-Horizon VHF System in 
the Middle East 

Links on this unique system range up to 120 miles 

for the 250 watt transmitters. The 160 mc point- 

-point systems carry four-voice channels (three are de- 

and three-tone channels. On 

e large antenna arrays are two 250 watt transmitters 


ved and one is physical 


id two receivers as well as a 250 watt transmitter for 
e mobile system and mobile relay system receivers. The 
stem is made up of relatively simple low-cost 160 me 
dio equipment—mostly of standard make. 


cen eetedenevabeaunecs Page 44 


Local Automation at Transwestern’s Unattended 
Stations 
Most of the controls center around starting and 


. stopping engines—avoiding mishaps which could 


interfere with either of these processes Here is the ste p- 
by-step analysis and explanation of these sequences 
| | | 


By R. W. Smith and J. G. Vletas 
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Computer Program for a Heated Crude Line 
Calculating behavior of a heated crude oil line 1s 
so complex that it is an almost impractical problem 

for ordinary engineering computations. However, a com- 

determining 


puter can produce excellent results for 


throughputs and design data. Here is the way on 
company set up this problem for a computer 


By Dennis R. Horner and Paul Fried 


Page 57 


Computer Comes Up With Answers on Pipe Line 
Operations 

[] Tapline set up model of its pipe line and terminal 

in computers to find out in advance what will hap- 

pen if its marine terminal is tied up by storms or its 

gas turbines fail, The answers have not only improved 

maintenance, they 


have pointed the way to possible 


future system improvements 


By Donald W. Dreier and Brice A. Sachs Page 62 


Wire Mold on the Back of Communications Rack 
Simplifies Installation and Maintenance 
El Paso Natural contributes this money-saving idea 
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Needed: Freedom from Federal Control 


Although it has taken far too long—more than six 
years to be exact——-the Federal Power Commission 


finally has made some strong admissions: 


® The cost rate base method has been, is, and will be 

completely unworkable. The current rate case 
backlog, plus new cases to come, would take more 
than 80 years to settle—even if the FPC staff were 


tripled immediately. 


The cost rate base method is completely inequi- 
table. It benefits the inefficient and unfortunate 
at the expense of the efficient and fortunate. 


The cost rate base method produces ridiculous 
results. Up to 50 people own a single well in some 
unitized fields. When cost is the basis for estab- 
lishing rates, each owner is required to show his 
costs. This means virtually every thousand feet 
of natural gas produced from every single U.S. 
gas well may have a different price tag, ranging 
from 1 cent to $10 per Mef. 


Now, will the new area pricing policy be any better? 


The FPC believes it will: 


® Sharply reduce the backlog of rate cases. 
© Be more equitable for all concerned. 


® Help to stabilize prices. 


Even if this is true, the new policy leaves much to 
be desired. Producers still are regulated. They still are 
considered utilities, quasi or otherwise. They still can- 
not establish prices on a competitive basis. Costs still 
will be involved in establishing prices in some instances. 
Price increases may eventually be harder to come by. 


The area pricing is far from being an established 


policy. In fact, the FPC expects its producer rate 


4 


regulation plan to be contested in the courts on thy 
ground that it is not lawful under a 1956 ruling by a 
U.S. Court of Appeals in the City of Detroit case. In 
that case, the FPC permitted Panhandle Eastern Pip 
Line Company to use a commodity value in prici 

gas which it produced itself. The court, however, re- 
manded the case, stating that the higher rates repre 

sented an increase above that which would result fron 
the conventional rate base method, which must be 
used “‘at least as a point of departure.” 


“If this contention is correct,” the Commission dé 
clares, ““Then, as a practical matter, adequate regu- 
lation of producers appears to be impossible under 
existing law.” 


Thus, there still remains only one solution to the 
longstanding, unfair, and uneconomic price control 
problem: Accept one fact—natural gas producers ar 
not public utilities and do not belong under federal 
control—and pass legislation that will acknowledge and 
support this fact. This brings up the biggest question 
of all: Will area pricing stop or slow the expensiv 
progress that has been made toward passing remedial! 
legislation? 


There are two schools of thought on this: One is 
that the tendency in Washington will be to give th 
new policy a try, thus further delaying a new natura! 
gas bill. The other is that the new policy also will 
prove unworkable, will not be approved by the courts, 
throwing the entire confused situation back to the old 
cost rate base method. But even this will take time. 


In the meantime, it might be well for natural ga 
producers not to put up too loud a squawk, go alon 
with the new policy (considering it the lesser of th: 
current two evils), and show as rapidly as_possibl: 
that it, too, is completely unworkable. 


Such cooperative action may in the long run aid i 
the achievement of remedial legislation. But, let us al 
hope this doesn’t mean another six years. 
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Witte’s S98RBD trailer-mounted engine-generator unit has a standard 3 KW 
DC shunt-wound generator in a wide speed range from 750 to 1800 rpm. 


Witte 98RBD Cathodic Protection Unit enables you 
to offer pipeline customers another profitable service! 


Here is a heavy-duty, highly mobile, cathodic protection unit that will enable a pipe- 
line contractor to provide an added service to his customers. This engine-generator 
unit will afford him an opportunity of recommending and furnishing the necessary 
amount of protection when the pipeline is installed. 

It is a known fact that a corroded pipeline cannot be restored, but corrosion loss can 
be stopped if cathodic protection steps are taken in the early stages of a pipeline 
installation. 

Witte’s 98RBD is built especially for this type of continuous operation. The heavy- 
duty oilfield-type gas engine has been thoroughly field-tested. It has a low center of 
gravity, is well-balanced, and every part is easily accessible. The engine has condenser 
cooling, removable wet cylinder liners, and roller main bearings. It is equipped for 
long-run service, having oil make-up reservoir and float valve as well as lube oil 
ind cooling water safety controls. 

These trailer-mounted units have a 32-40 volt, 3 KW generator in a wide speed 
range from 750 to 1800 rpm. They are V-belt driven, with a voltage control to less 
than 5 volts when the generator speed is 750 rpm. 

Complete information on both the standard and trailer-mounted Witte gas engine- 
driven generator units is available through oilfield supply stores. 


USS and Witte are registered trademarks 








Offices and Pl? Kansas City 26, Missouri 
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Why DARLING-McEVOY 2-way conduit gate valves 











Section view of Darling-McEvoy 2-way 
conduit gate valve, showing twin seal- 
ant reservoirs, double-gate parallel seat 
design, and sealing grooves. Sizes: 8 
inch and larger. 


T’S simple. Regardless of flow direction, a sealant auto- 
matically completes a pressure-tight seal between the 
downstream seat and gate. This is the inevitable result of 
pressure differential at the time of closure. 
Similarly there can be no behind-the-seat leakage! For, 
as shown here, each seat is double-grooved to seal against 
the valve body as well as the gate. 


It is this unique feature, with its positive, automatic 
self-sealing, that establishes the Darling-McEvoy conduit 
gate valve as the world’s tightest! 


Isn’t it likely that you could benefit by such valve per- 
formance as time goes on? Get the whole story ... get 
details on this and the other unusual features that make 
these field-proved valves truly outstanding for low-cost, 
trouble-free operation. Just ask for Bulletin 5402. 


DARLING 


vA 


SD. 
G* 
VALVES 





DARLING VALVE & MANUFACTURING CO. 


Williamsport 27, Pa. 


Manufactured in Canada by Sandilands Valve 
Manufacturing Co., Ltd., Galt 19, Ont. 


6 For more data on advertised products, use Readers’ Service Cards, last page. 
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PEASE USES 


D6s for SITE PREPARATION 


THISs is one of 60 sites recently prepared by George W. Pease 
pre} ' ~ 


for a large oil company. The location: Osage County, 
Oklahoma. The job at each site: leveling an area about 
85 feet x 130 feet for drilling rig and equipment and digging 
a slush pit 70 feet square and 5 feet deep. Depending on 
conditions, it took the Cat D6 Tractor with No. 6S Bulldozer 


from one to three days to prepare a site. 


Why did George Pease choose the D6? An important 
reason, he'll tell you—“It stands up better than competitive 
machines.” His is no snap judgment, for he’s a veteran 
with 16 years’ experience in 
the business. Ask others like 
him, who make their living in 
the same kind of tough work, 
and you'll hear the same ver- 
dict on the D6. 





NOW THE NEW D6 SERIES B 

Stacked against the previous model—or against any tractor 
‘f comparable size—the new DOB is even further out front 
from every angle: greater production, low-cost operation 
ind time-saving maintenance. Some reasons why: 

NEW ENGINE—A Cat D333 Diesel Engine (93 flywheel HP) 
delivers 25% more lugging ability. New direct-acting gov- 
ernor for quick fuel adjustments handles loads faster. 


NEW INTEGRAL HYDRAULIC SYSTEM—Under-the-hood mounting 
of tank, pump and valves permits convenient routing of 
hydraulic lines to bulldozer or implement cylinders, frees 


front and rear for other equipment. 


NEW OPERATOR CONVENIENCE—An all-new cockpit has co 


ordinated controls that make the tractor operate almost as 


if it knew what was needed next. 


NEW 8-FOOT BULLDOZER BLADE— This shorter straight blade 
combines productive capacity with narrow width. No high- 


way permit is required to move machine from job to job. 


And that’s not all. The new DOB also features dry-type 
air cleaner, hydraulic track adjusters (optional), lifetime 
lubricated track rollers, the oil clutch and forward-reverse 
lever. Get the full details from your Caterpillar Dealer. Ask 
him to show you how the new D6 can step up production 


on your job! 


Caterpillar Tractor Co., General Offices, Peoria, Illinois, U.S.A. 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpillar Tractor Co 


























There's a good reason for one of the lead- 
ing pipeline construction companys selecting 
Allis-Chalmers for their job. First of all, the 
powerful high-clearance HD-16 is the best 
balanced tractor on the market which means 
more efficient operation in hilly and boggy 
terrain. The famous Allis-Chalmers torque con- 
verter is standard equipment in the HD-16 
FC Boom Tractor and this means easy opera- 
tion. And when you re laying pipe in hilly 
and mountainous terrain the Allis-Chalmers 
HD-16 has plenty of powerot only to 








pick up a load but to carry it as well. Still 
another feature of the HD-16 is the Deceler- 
ator foot throttle which frees the operator's 
hands so he can handle the side boom. The 
HD-16 costs surprisingly little to operate. Its 
150 net hp engine can save you up to 27% in 
fuel over other tractors of comparable size. 
Permanently lubricated rollers, heavy duty, ex- 
tra tough tracks keep maintenance costs low 
on the HD-16. 

Call Brown-Fogle and ask to have a dem- 
onstration of the HD-16 soon. 


BROWN-FOGLE EQUIPMENT Co. 


For more data on advertised products, use Readers’ Service Cards, last page. 


8821 ALMEDA ROAD ° P.O. BOX 14207 


JA 99-3555 * HOUSTON 21, TEXAS 
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Giant compressor and generator engines are cooled by 26 TRANE Fluid Coolers at 6 
Trans-Canada stations. Both horizontal and vertical air discharge types are used 


The Trans-Canada Pipeline System—2,294 miles long— 
provides market outlets for reserves of Alberta natural 
gas, serves Western Canada, and the great industrial 
areas of Eastern Canada. 

Because this pipeline passes through country where 
winter temperatures are very low, it was necessary to 
install engine jacket water cooling equipment that would 
function at 40 degrees below zero! 

Trans-Canada chose TRANE Fluid Coolers for this 
important job. 26 TRANE units serve the initial six com- 
pressor stations. Air cooling was considered essential— 
ind TRANE Fluid Coolers have shown that they can 


small TRANE Horizontal Air Discharge Coolers cool the 
ngines used to drive the 250-kilowatt generators (three per 
tation) which supply electrical power on stations not served 
'y a utility. 





_ Trans-Canada, longest gas pipeline in the world, | 
chooses Trane Fluid Coolers to cool engine water! 


operate efficiently under all weather conditions. 

More and more transmission companies are turning 
to TRANE for cooling equipment. Many have reported 
simplified maintenance, a minimum of adjustment prob- 
lems. And engineers know that they can depend upon the 
accuracy and completeness of TRANE capacity ratings 
tested in the industry’s most complete laboratory, where 
as many as 90 different temperature readings are taken 
across the face of a heat transfer section! 

When you have a fluid cooling problem, turn to 
TRANE! Just call your nearby TRANE Sales Office 
or write TRANE, La Crosse, Wisconsin. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 
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Midwest—fabricated 34” pulsation dampener installed at Texas 
Gas Corporation's compressor station at Slaughters, Kentucky. 
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MIDWEST 


PULSATION 
DAMPENERS 


WELDED TYPE—30" O. D. 
x ¥" wall, with four 8%” 
ameter welded nozzles; 
Northern Natural Gas 


In any size or wall thickness, for opera- 
tion at pressures up to 900 pounds or 
more, in Tri-Ten, A-212-B steel or any 
other weldable metal / Welded 
nozzle or extruded nozzle construc- 
tion / Fabricated to code require- 
ments / Excellent quality—long life 

/ Dependable delivery—four fabri- 
cation plants across the nation. Send 
us details for quotation on your pulsa- 
tion dampener requirements. 


TODAY! Write for NEW bulletin 
60-C describing Midwest Seamless 
and Welded-type fittings. 





MIDWEST PIPING CO., INC. 
1450 South Second Street + St. Louis 4, Mo. 


EXTRUDED TYPE—30” O. D. x 1%" wall, with 
four 8” and one 12” diameter extruded nozzles; 
for Peoples Gulf Coast Natural Gas Pipeline Co. 
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IDEAL FOR UNATTENDED 
COMPRESSOR STATIONS 


Garlock Metal Packings assure you of 
long-lasting, leak-free sealing at auto- 
matic stations hundreds of miles away. 
Once installed, metal packings can be 
forgotten ... give you years of trouble- 


free operation! 
ENGINEERED 


Every metal packing set that leaves the 


PACKI NGS Garlock factory must meet the follow- 


. . ing rugged standards: 
for Pipe Lines ——— : | 
1. Gas tight seal between packing 
rings and compressor rod. 





: 2. Gas tight seal between packing 

rings and packing groove. 

3. Packing must not be affected by 
operating conditions. 





4. Operating conditions must not be 
affected by packing. 
5. Packing must have no adverse 
effect on compressor rod. 
Garlock Metal Packing Rings have a 
surface finish of 10 micro-inches or less 
. . . flatness of the rings is measurable 
in light bands—these facts add up toa 
more positive seal between ring and 
groove. This exclusive Garlock ad- 
vantage has been made possible through 
improved manufacturing technique 
and is offered to you without addi- 
tional cost. Metal packing rings are 
available in Graphitic Cast Iron, 
Bronze, Carbon, Babbitt, Amberite, 
and Teflon——they are precision made 





to exact specifications of size and finish 
to assure maximum efficiency. 

Get these fine features by specifying 
Garlock metal packings. Choose from 
many different styles and materials. 
Garlock Metal Packings are supplied with segmental packing Whichever you select, you can be sure 
rings super-finished to 10 micro-inches or less for better sealing of the finest metal packing available 


for compressor service. 


Discuss application details with your 
local Garlock representative. He’s 
located at one of Garlock’s 26 sales 
offices and warehouses throughout the 
U. S. and Canada. Or, write for Cata- 


GAR L OQ 


log AD-166. Garlock Inc., Palmyra, 
Me Se 

Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 

Company 

Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products. 
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Bristol telemetering 
‘mans’ half the 
stations on 400-mile 


crude oil pipeline 
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ae MISSOURI 2D RIVER 
GASCONADE 
ooo 
T ST. LOUIS 
OKLA NOMA LAWRENCE 
GRAND LAKE BUFFALO 
Miniature Bristol Metameter’Telemeter ——- fa}, ‘ ; 
Recorders (top row) on central super- = LLINOIS 
visory control panel at Cushing office of @ 
Shell Pipe Line Corporation. Instruments, i rc——" TULSA 
occupying only 5’x 51/4” on panel, indicate \ y ie 6 oe | 
and make permanent record of suction, i. 2 { ¢ . = i 
case, and discharge pressure at each of aca seoq|soqlago|ase > / 
five unmanned stations along 400-mile ARKANSAS ? “ \ 
pipe line. (See map.) gz : 
| OOO METAMETER TRANSMITTERS 


Bristol Metameter* system permits efficient, 
instantaneous supervision from central office, 
frees valuable personnel from routine duties. 


Midcontinent Division of Shell Pipe Line Corporation, Hous- 
ton, Texas, uses a Bristol Metameter System for telemeter- 
ing on the Ozark Pipe Line System, a 400-mile pipe line from 
Cushing, Oklahoma, to Wood River, Illinois. This system is 
jointly owned by Shell Pipe Line Corporation and The Texas 
Pipe Line Company and is operated by Shell Pipe Line. 

The Bristol Metameter telemetering system brings pres- 
sure readings from five unmanned pumping stations (out of 
10 stations in all) along the pipe line into the central dispatch- 
ing office in Cushing, Oklahoma. (See map.) Using the tele- 
metered readings, the Cushing office can exercise complete 
supervisory control over pump operation at the unattended 
stations. Every other station along the line is manned, in- 
cluding the junction point, Cushing, and the terminus at 


12 For more data on advertised products, use Readers’ Service Cards, last page. 


BOBO METAMETER’RECEIVERS 
© REGISTERED TRADEMARK OF THE BRISTOL COMPANY 





Wood River. This puts personnel within a reasonable distance 
to take corrective action if trouble develops. 

Whether they’re used on oil pipe lines, natural gas pipe 
lines or distribution systems, electric power systems, water 
plants, or in steel mills or other industrial plants, Bristol 
telemeters can practically always improve operating effi- 
ciency and cut costs. Their accurate, precise readings are 
transmitted with the speed of radio (VHF, UHF, micro- 
wave), or telephone or carrier current lines for distances 
that may vary from a few yards to hundreds of miles. Pres- 
sure, liquid level, flow (including total corrected flow), tem- 
perature, mechanical motion, voltage, current, and power 
are just a few of the variables that can be transmitted. 

Bristol developments in industrial telemetering, soundly 
based on more than 45 years’ experience in this field, are 
making possible today a speed and an effectiveness in central 
supervisory control that would have been undreamed of only 
a few years ago. Let us give you full details. Write: The 
Bristol Company, 114 Bristol Road, Waterbury 20, Conn. 


*T. M. Reg. U.S. Pat.Of. 0.19 
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BURY IT—FORGET IT! 


a lifetime of 


protection 











Pipeline protection permanence! 












1ce - ° ° ° ee ° . 

Even where highly corrosive soil conditions exist, PLS coated 
ipe and wrapped pipe installed underground for many years re- 
ter , , : 
tol veals a complete absence of corrosion. A surface as rust-free as 
ffi- the day it came from the mill . . . positive proof of the protective 
<i de aA value of PLS service. Time proves its permanence! So why not 
0- Spo rt ¥ , 
ees —s make sure your next coating and wrapping job is 
es- = Se SERVI =. done the time-tested PLS way? There’s a PLS plant 
m- [Corpus Christi, Tex + \) ‘ , , 
“ conveniently located to meet your processing require- 
. PLP OEE r ments and to assure positive delivery WHEN you 
y ales offices at all plant locations...an , 4 ; i : oa , 
ued Atlanta, Georgia— Dallas, Texas need it. ..WHERE you need it. Write today for 

Lincoln, Nebraska—Houston, Texas 
ral Syracuse, Now York omen te ‘eons ition. 
ily 
he 
60 A SUBSIDIARY OF AMERICAN STEEL FOUNDRIES General Offices and Plant: Franklin Park, Il. 


uality pioneers in coating and wrapping pipe for over a quarter century 
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Cutaway drawing of underground stor- 
age reservoir at Redfield. This station 
injects into St. Peter and Mt. Simon 
sandstone at 59 wells. Ultimate capacity 
of both strata is about 140 billion cu. ft. 


M.H. Raven (right), Superintendent of >» 
Northern Natural Gas Company's 
underground storage compressor station 
near Redfield, lowa, until his recent 
promotion, discusses the facts with 
H. E. Hansen, Shift Engineer. Com- 
pressor in foreground is GMWA-8, 
rated 2000 hp. Another similar unit is 

in the background, 





Cooper-Bessemer En-Tronic control 
provides complete start-stop, loading 
unloading automation for the engine 
driven compressor. 


How a rugged compressor 
aids a variable-load 
gas storage program 








During its first year’s operation, Redfield Station of 
Northern Natural Gas Company has been put through 
a rigorous test. According to M. H. Raven, Superin- 
tendent,““Our Cooper-Bessemer GMWA-8 Compressor 
and En-Tronic Control have responded round-the-clock 
to this program of normal loading, underloading and 
overloading with remarkable performance. Despite 
abnormal loading, oil consumption and water usage 
have been very low. Inspection and cleaning after 
12,000 hours showed all parts in perfect condition. It 
is a rugged machine!” 


Call our nearest office for help in applying this 
kind of dependability and load flexibility to your 
compressor operations. 


BRANCH OFFICES: 


Grove City * New York * Washington 
¢ Detroit « Chicago « Minneapolis « St. Louis 
New Orleans «+ Shreveport +« Houston 
Odessa +« Pampa «+ Casper «+ Seattle 
Angeles @© SUBSIDIARIES: Cooper-Bessemer 
Edmonton « Calgary « Toronto « Halifax 
Southern 


Inc Houston @ Cooper-Bessemer 
New York « Caracas « Anaco @ Cooper 
Switzerland « The Hague, Netherlands 
Tool Company, Cleveland 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE, TURBINE OR MOTOR DRIVEN 











PIPELINE 


SPHERE AUTOMATION 
hk _.».at YOUR FINGERTIP * 








| AUTOMATI(’ LAUNCHING 


Seven years of research, development, and testing by the F. H. MALONEY COMPANY have produced 


a successful pipeline Sphere, proven in actual field operations. In three years of further development, 


MALONEY has perfected the components of a completely automatic pipeline system, for product 
sepiration, meter proving, two-phase operations — among others, made possible by the unique charac- 
teri:tics of the MALONEY Sphere. 


AUTOMATIC METER-PROVING 
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A completely automatic launch- 
ing system takes full advantage 
of the spheroid shape. Launch- 
ing barrels can be placed any- 
where on the line and can be 
operated manually or automat- 
ically and remotely for the in- 
sertion of as many spheres as 
are needed, based on rates of 
time, flow, or other require- 
ments. 


MALONEY does not 
precision-manufactured 


(Shell Development Company — U.S. Patent No. 
2772561) Complete push-button control provides 
a fully automatic system, up to and including 
read-out equipment, or any part thereof. The 
MALONEY system avoids product contamination 
for it is an integral part of the operating pipeline 
and not merely an adjunct. With the MALONEY 
automatic system, Meter-Proving is accomplished 
under operating pipeline conditions. Proving can 
be accomplished from remote locations without 
local labor. 


sell an off-the-shelf system, since pipeline conditions vary. 
for the specific job. However, MALONEY stocks all basic components which, 


*F AUTOMATIC PRODUCT SEPARATION 
(Shell Development Company— 
U.S. Patent No. 2953157) Even 
the push button can be elimi- 
nated — for product separation 
can now be fully automated. The 
separation can be controlled 
completely by those factors which 
introduce contamination into the 
line, such as valve sequencing, 
manifolding, etc. 


Each application is 


through precision design and manufacture, can be interchanged readily throughout the entire MALONEY 
These on-hand units are available for immediate maintenance work, thus 
minimizing down time if maintenance problems occur. 


automatic pipeline system. 


The MALONEY COMPANY can design and manufacture any 
utilizing the pipeline sphere. 


phase of a fully automated system, 
MALONEY engineers are fully qualified to design and manufacture to 


me‘t your specific application and follow through with experience-proven equipment. 


F.H. MALONEY 


COMPAN Y 
P. 0. BOX 1777 * HOUSTON, TEXAS 


CHICAGO e LOS ANGELES e PITTSBURGH e TULSA 
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GUARD ALL 
CRITICAL PRESSURES 





AND TEMPERATURES 





THOMAS 


WITH 

A. EDISON 
LOW-COST, 
OMNIGUARD 
WARNING SYSTEM 








EDISON OMNIGUARL 
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Here is a versatile, highly-reliable continuous warning and monitoring 
system. By simply pushing a button on this panel you obtain a reading 
of key pressure and temperature points throughout your plant. In addition, 
this system provides instantaneous warning when pressure or temperature 
deviates from pre-set limits. 


PRESSURE 


With the Edison Omniguard system you can monitor gas, fluid or vapor 
pressure. Heart of the system is a rugged, accurate, pressure detector 
which converts pressure directly to electrical resistance—requires no milli- 
volt conversion—no amplifier. For pressures under 60 PSI a precision 
capsule is the sensing element. From 60 to 3000 PSI special bourdon tube 
elements are used. 

When pressure changes, resistance varies and this deviation is transmitted 
to the control panel. Units operate over ambient temperatures of 32° to 
150° F. Control panels are available with a wide variety of scales and are 
equipped with both normally open and normally closed alarm contacts 
to operate any type of auxiliary device or to automatically shut down 
machinery or process. 


Compact, reliable Resistance Pressure Detector transmits changes 
in pressure to central control panel. 





TEMPERATURE 


Edison Omniguard also provides reliable protection from overheating. 
You can monitor the temperature of bearings, gases and liquids in critical 
equipments or processes. Reliable Edison Resistance Temperature Detec- 
tors have no moving parts and give instantaneous warning when limits 
are exceeded. Unlike other systems which only scan, Omniguard is con- 
tinuously monitoring. You can obtain exact readings of temperatures in 
all parts of your plant from one central control panel. 

For greater flexibility and reliability each detector circuit is completely 
independent. If one circuit is damaged, all other circuits remain “on guard.” 
When changes or additions are required they can be accomplished quickly 
and easily. 


Rugged, accurate Resistance Temperature Detector guards 
against overheating of this motor bearing. 
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PIPE LINE INDUSTRY 


A. Edison Industries 


INSTRUMENT DIVISION 
95 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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Va/ves, Fittings, Flanges... Rockwel/l-Nordstrom, O/C, W-K-M, 
Stockham, Taylor Forge...Line Pipe by Jones & Laughlin— 
these and other famous products from J&L Supply enable you 
to design and... 







Build a Better Pipeline! 








Fast, economical pipeline construction and dependable Pipe assures top performance during installation and oper- 

operation are assured with J&L Electricweld Line Pipe. ation. J&L testing includes ultrasonic inspection of the weld 
area, hydrostatic pressure testing, visual inspections, 

High ductility for easier field bending and ends that are flattening tests, and magnaflux examination of both ends 

uniformly round to line up quickly for fast, dependable of every joint. 

welding will speed your lines across even the most 

rugged terrain. J&L Electricweld is available in sizes from 6%” O.D. to 


12%” O.D. J&L Seamless Line Pipe is produced in sizes from 
Multiple testing of every length of J&L Electricweld Line 2%” O.D. to 14” O.D. 





Above, Rockwell-Nordstrom valves doing sentinel duty on 
the manifold of a terminal at a products pipeline station. 
Flanges and welding fittings are by Taylor Forge. 


Pipelines throughout the nation are constructed and main- 
tained more economically with products sold by J&L Supply 
... the best available. 


Ask your J&L Supply man for technical material on 
pipeline products. 


Jones & Laughlin 


If its sold by J&L.... ne 
It's the best available 








‘ -. 
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“LOWEST METERING COST PER BARREL 








| Standard $2,000 meters still on original calibration 
| without maintenance after 65,000,000 barrels. 


POTTERMETER* is the turbine type flowmeter with the patented 
Floating Rotor —its only moving part. The POTTERMETER* 










ie , : rhage 

: provides long term, trouble-free service for bulk plants, pipelines, 
é refineries, loading racks and airport fueling operations. It is 
ideal for automatic custody transfer. 


Extremely accurate, the POTTERMETER?* is easily installed. It 
is relatively light in weight and no larger than the line in which it 
operates. Totalizers may be located hundreds of feet away from 
the meter itself. For details write to Dept. P.W. 


POTTER 
engineered R Q Ce A JIM_LE t eC) Co 


Union, New Jersey MUrdock 6-3010 


"TRADE MARK 


3 
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Walworth is proud to have been a supplier to 
the new TRANSWESTERN pipeline running from 
West Texas to the Arizona-California border. 
Here, being installed on the line near Roswell, 
New Mexico, are 16”, 600-lb. Walworth Rolo 
tork Lubricated Plug Valves. 

— 
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| RELY ON ov ROLOTORK ...BY WALWORTH 


No matter what the service, you can rely on the Walworth Rolotork 
Lubricated Plug Valve to operate easily and dependably in handling 
gas, crude or finished petroleum products. In service throughout 
the world, these valves have proved their complete dependability. 
Why? Because Walworth manufactures a better LPV. 

The Rolotork turns more easily, closes tighter, and requires less 
maintenance. It can be lubricated without removing the lubricant 
fitting. The gear housing design permits simple attachment of lubri- 
cation and handwheel extensions without modifying the gearcase. 
And vertical and circumferential lubricant grooves completely frame 
the port openings, preventing leakage. 


e's what the Rol otork looks like 


These are just some of the features that make Walworth LPV’s 
better. For additional information, write Walworth Company, Lub- 
ricated Plug Valve Division, 3517 Polk Avenue, Houston 23, Texas. 


O>v CAEL O BEAT EX 550 ir Avene, New York 17,N.Y. 
AST 





DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO. © CONOFLOW CORPORATION © GROVE VALVE AND REGULATOR CO. 
M&H VALVE & FITTINGS CO, © SOUTHWEST FABRICATING & WELDING CO., INC. 
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A private eye 
inside 
aline-pipe 


This private eye at GroBrohrwerk Mannesmann-Hoesch’ is an electronic one 
and therefore able to watch every inch of the seam continuously from the 
inside during longitudinal welding. Control by TV is the most efficient way to 
ensure that you shall not have to dig up any section of your new 
Mannesmann-Hoesch pipelines. However, it is not the only way of testing; 
ultrasonic, magnetic, and X-ray methods are also available. 





A whole team of experts also constantly watches every production process. 
Production of all Mannesmann-Hoesch line-pipes, from 6°/s' to 42”, is so 
thoroughly automated at all stages that human error is practically eliminated. 


+ Large Diameter Line-Pipe Works 








Laying pipelines costs money — 
digging them up costs more! 


Please write for detailed information to 








Introducing 





—— Coal Tar Coating ‘| 
Coal Tar 
«<— Pre-Saturated 


High Tensile Fabric 


———— Coal Tar Coating 
(Exploded View) 


A Coal Tar LAPEG@ATing =— Polyester Film 
that Provides 
Single-Wrap Protection 
PLUS 
an Outer Wrap 


It’s more than just a coal tar coating! 


It’s designed for single-thickness 
application! 





It has advanced features of uniformity! 


It assures greater coverage! 





It includes a tough outer wrapper! 


+ + + + HF F 


It combines 20 years of manufacturing 
and field application experience! 
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It gives superior protection with 
greater economy! 





Bs . View of specially-designed machine developed after five years 
Write for the complete details today. of research by Tapecoat engineers to convert raw materials 
automatically into TAPECOAT 20. 


Te TAPECOAT Guppy 


ORIGINATORS OF COAL TAR COATING IN TAPE FORM 


1537 Lyons Street, Evanston, Illinois 
Telephone: DAvis 8-5220 








Sales and Service Offices in New York, Pittsburgh, Charlotte, Birmingham, Houston, Lincoln, Tulsa, 
Minneapolis, Salt Lake City, San Francisco, Los Angeles, Seattle 
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At Northern Natural’s Clifton Station, this SUTC engine compressor operates 


20 HOURS A DAY...FOR 3 STRAIGHT YEARS 














— 





Sclf-sustained turbocharging at any speed and load is 


Possible because of SUTC’s exclusive Uniflo scavenging. 


Five years ago a remarkable new en- 
gine compressor was introduced. 

Called the SUTC, this Worthington 
turbocharged 2-cycle engine compres- 
sor was unlike any other. Combustion 
air enters thru side inlet ports, but the 
exhaust is thru overhead valves. Valve 
timing can be arranged to give maxi- 
mum supercharging effect. 

On paper, straight-thru or *“*Uniflo” 
scavenging has many advantages. The 
turbocharger operates over the entire 
speed and load range without help from 
external sources. Scavenging efficiency 
is increased and pulsations practically 
eliminated. 


Now came the real test. More than 
130,000 hp were installed. Operators 
praised the SUTC’s exceptionally 
smooth, quiet operation. Operational 


records confirm the machines reliabil 
ity. Unit G-2312 ts typical. This 8 
cylinder, 2000 hp SUTC engine com 
pressor was installed in 1957 in North 
ern Natural Gas Company's Clifton 
Kansas Station. To date, it has logged 
over 20,000 hours—an average of more 
than 20 hours a day for 3 straight 
years. A sister unit installed last year 
has equalled this performance 

May we send you complete data on 
this unique engine compressor? Please 
write to H.C. Barten, Worthington Cor- 
poration, P.O. Box 953, Buffalo 5, N.¥ 





WORTHINGTON 














| THE WORLD GETS BIGGER EVERY DAY 





As science makes the world smaller, it enlarges transport over 2 billion cubic feet of natural gas 
it in Opportunity. Nucleonics, electronics, petro- daily through 12,000 miles of pipeline in 18 states. 
chemistry...these and other growing industries Explore for and produce gas and oil from Canada 
were unknown only 25 years ago. to South America. Refine petroleum and market 

its products in 23 states. We are active in 
The progress of natural gas and oil has been petrochemicals and research. 
as dramatic. For one example, Tennessee Gas 


began operations just 16 years ago. Today, we More than ever, gas and oil spell... opportunity. 


TENNESSEE GAS TRANSMISSION COMPANY 


FROM NATURAL GAS AND OIL...HEAT, POWER, PETROCHEMICALS THAT MEAN EVER WIDER SERVICE TO MAN 





HEADQUARTERS: Houston, Texas « DIV NS. Tennessee Gas Pipeline Compony + Tennessee Gas and Oil Company - Tennessee Oil Refining Company « Tennessee Overseas Compa 


SUBSIDIARIES: Midwestern Gas Transmission Company + East Tennessee Natural Gas Company « Tennessee Life Insurance Company « AFFILIATE: Petro-Tex Chemical Corporatics 
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Circle indicates Bendix LC magneto on White Superior engine at Long Beach. 





BENDIX LC MAGNETOS HELP POWER 
GIANT LONG BEACH WATER-FLOODING PLANT 


Long Beach, California, operates what may become 
the world’s largest water-flooding plant—drawing 
water from the Pacific Ocean and pumping it into the 
Wilmington Tract beneath the city. The additional 
pressure created will aid in oil recovery and, it is 
hoped, will reduce land subsidence in the area. 

Currently operating at a rate of 120,000 barrels 
per day, the capacity will be increased and may 
eventually reach 1,000,000 barrels per day—which 
would make it the world’s largest project of its kind. 

The plant is powered by eight White Superior gas 
engines equipped with Bendix* LC magnetos and 
HI-V transformer coils. These matched ignition 
systems, noted for long service life, simplified 
maintenance at low cost and complete operating 
eliability, can be used with engines of from six to 
ixteen cylinders. 

If you want to know why major operators are 
specifying Bendix LC Ignition, write SCINTILLA 
DIVISION, BENDIX AVIATION CORPORATION, SIDNEY, 
NEW YORK, 


*REG. U.S. PAT. OFF. 


Scintilla Division by 


MATCHED IGNITION SYSTEM 





ond Service: Bendix International Division, 205 E. 42nd St., New 
Y. Canadian Affiliate. Aviation Electric Ltd., 200 Laurentien Bivd., 
Quebec. Factory Branch Offices: Burbonk, Cal.; Orlando, Fia.; 
Teaneck, N. J.; Dallas, Tex.; Seattle, Washington; Washington, D. C. 


SIDNEY, N.Y. or Porat 
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CLEARIN’ THE WAY? 


Use POULAN CHAIN SAWS...the money 
makin‘est saw of ‘em all! Alive with power and job 
engineered to handle those really tough jobs. Poulan saws have 
all the quality features that have made them the first choice of 
professional pipelinemen ... rugged lightweight design, natural bal- 
ance, smooth engine performance... features that add up to years 
of economical service... years of peak production with less 
downtime, less maintenance, more profits! You'll find that you make 
more money when you clear the way with POULAN CHAIN SAWS! 


P 


The new direct drive ‘FD’ will give you all th 
famous Poulan quality features of performance ar 
dependability ... durable aluminum alloy casting 
@ larger spur ®@ natural balance ® positive 
pump ® all position carburetor ® roller and needle 
bearings ® automatic clutch ® enclosed carburet: 
® moisture and dust proof magneto; and all the 


economy you expect to get from Poulan Chain Saw 


PQ lJ l A N See your local chain saw dealer for a Poulan demonstration today! 


SUBSIDIARY OF BEAIRD-POULAN INC. @ SHREVEPORT, LOUISIANA ~ 
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CONSTANT LABORATORY CONTROL... 


Metallurgists call every play in the production of steel at Acme- 
Newport. They provide the diet for gulping furnaces, check 
samples at every step. In addition to chemical and physical 
checks of the steel itself, line pipe undergoes flattening tests, 
visual and hydrostatic inspections . . . and a final examination 
by Acme-Newport’s new electronic device that scans for defects 
invisible to the human eye. 

Nothing less satisfies this Company and its customers. Let 
Acme-Newport serve you, too, with electric weld line pipe in 
4” and 6” sizes, standard or thin wall. 





COMPANY 
NEWPORT, KENTUCKY 


A SUBSIDIARY or ji (ea) COMPANY 


PROVIDES QUALITY |. ELECTRIC WELD LINE PIPE 


SIZES AND WEIGHTS AVAILABLE 
0.0 Wall 


4\ 125” 
142” 
156” 
188” 
219” 
237” 
6% 156” 
188” 
219” 
250” 
280” 





Wr. Per Ft 


5.84 
6.61 
7.25 
8.64 
10.00 
10.79 
10.78 
12.89 
14.97 
17.02 
18.97 














NEW compressor-carryint 


steps-up “tack” and “hot-pas: 


Now, International presents the 1961 model of the 
TD-15 Pay welder—with major improvements that provide 
greater efficiency than ever for your tack-welding or hot- 
pass welding crews. 

This factory-engineered, high-output 325-amp. unit is 
powered and carried by the 6-cylinder TD-15 crawler trac- 
tor equipped to produce 120 int. hp. Unit consists of two 
Lincoln dual welders (4 welders), with four welding leads 
—V-belt driven from front pto. 

In addition, the new Pay welder gives you a rugged ex- 
tension platform for mounting your clamp-actuating air 
compressor. And as standard equipment, a pto extension is 
provided on which to mount the V-belt pulley to drive the 
compressor. Even your extra pipe clamps and supplies can 
be toted by the Pay welder on the large rear platform 
which is standard equipment! 

You save the cost of skid mounts and auxiliary power for 
welders and compressor. Also, no extra welder’s helpers 
are needed! 

Self-contained and _ self-propelled, this 
spread-speeding, go-anywhere unit with 74- 
inch gauge tracks has the ground-hugging 
stability to operate on all terrain. For 
maximum flotation on swampy right-of-way, 
use maximum width (24-inch) track shoes. 
Positive sealing thoroughly protects vital 
working parts from dirt and moisture. 


See your International Construction Equipment Dis- 
tributor—see what it means in efficiency-boosting, cost-re- 
ducing performance to depend on this factory-designed and 
engineered welding unit. Measure the economies of com- 
bining four welders and compressor in a one-man-operated 
rig. Compare plus advantages like Dura-Rollers—Interna- 
tional’s 1,000-hr. lube interval track rollers, specially-de- 
veloped to meet “eat ’em alive” pipelining conditions. Ask 
for a TD-15 Pay welder demonstration. 


International 
Construction 
Lgujpment 


International Harvester Co., 
180 North Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE 
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D-To PAY. WELDER 


elding efficiency 


Here’s the new completely 
factory-engineered and built 
International TD-15 Pay welder 
Unit gives you four 325 amp. 
welding leads with two Lincoln 
dual welders (4 welders). Note 
extension platform to carry com- 
pressor powered from front pto. 


PAY WELDER. 


f 








look into the Pay welder Hinged radiator guard is re- 
rator’s compartment—showing the moved to show pto pulley and 
ged, engineered appearance of V-Belt drives of Pay welder genera- 
unit and easy access for the tors. Note pto extension to mount 
ator. And note the read-easy additional pulley to drive compressor 
ator dials, and reach-easy con- mounted on front extension platform. 
is of the tractor and welder com- Heavy-duty, sealed, dual-race ball 
ents, bearings carrying the pulleys provide 
life-prolonging performance protec- 

tion in the Pay welder. 
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To conquer the peat bogs 
of Wisconsin, Houston Contracting 
literally took to the air. Recently completed for 
the Michigan-Wisconsin Pipe Line Company, this 
24-inch, natural-gas pipe line was constructed through some 
of the most unstable ground in the United States. Efficient 
Operation over all types of terrain is typical of Houston's 
on-time handling of engineered construction. When you're 
thinking of pipe lines, talk to the men at Houston. 


COMPANY 


2807 BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 


R.P. Gregory 
H. J. Muckley 
| an OME, lolaat | 
Geo. A. Peterkin 
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3 24-hour heater contro/ and 


Have the protection of UGC Instruments VIGILANT 


(at little more cost than a conventional Temperature Controller) 


The VIGILANT assures you that your heaters 
will stay in safe, continuous operation and protect 
your pipeline or producing equipment from freez- 
ing through years of trouble-free service. 


The VIGILANT eliminates the chance of explo- 
sion and injury to personnel. In the event of pilot 
failure, the main burner is automatically cut off 
and stays off until the pilot automatically relights 
and is stabilized. 

HEATER FELIGHTER-Safe-Low Cost-No Maintenance The VIGILANT maintains a constant tempera- 


Dry cell ba*iery is power source in compact, easily stored, 


ture. An additional override control may be added 
independen: unit. 


to control the temperature of the gas stream. This 
feature will save countless dollars in that if the 


gas stream is up to temperature there is no neces- 
sity of firing the heater and holding the bath at 
an elevated temperature. 

| A DIVISION OF 

\ UNITED GAS CORP VIGILANT 

| 


UGC INSTRUMENTS 
For further information P. 0. Box 1407 
phone or write: Shreveport, Louisiana 
Phone UN 1-4531—LD 81 





The VIGILANT is AUTOMATIC, SAFE, DEPENDABLE 





Suction pressure, discharge pressure, rate of 


pressure change, and more complex combinations 
with pump motor current override, etc., are all being 
controlled byGPE Controls equipment in stations 
that are unattended 24 hours a day. Weatherproof 
transmitter-controller-hydraulic relay package elimi- 
nates control panel and enclosure, cuts installation 


cost. Cylinder thrusts to 5 tons and more for maxi- 








mum accuracy under all conditions. 


No instrument air required. @® 


Qa», 
4 


Extremes of 


temperature do not affect ’ operation. 





COMPANY 240 East Ontario Street *+ Chicago 11, Illinois 





GSPrFe GEN . RAL Write for descriptive literature 
Ontiteole- 1 PRECISION | GPE Controls, Inc. 








A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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Why Railroaders Are Turning Into Pipeliners . . . According to Bob Thomas, Pres- 


ident of Mid-America Pipeline, proposed pipe line rates for LPG from Eunice, 
New Mexico to McPherson, Kansas are 50 cents per barrel, rail rate is now $1.10. 
From Pampa, Texas to St. Paul, Minnesota, pipe line rate is 80 cents per barrel, 
vs. rail’s $1.68. 

Since they have their own built-in right of ways in many instances, diversifying 
into the pipe line business is a natural for railroads. Latest entry is Union Pacific 
which, with Williams Brothers of Tulsa, will build $10 million products line from 
Colton, California to Las Vegas. At Colton, 225-mile line will connect with South- 
ern Pacific’s line which moves products both ways between El] Paso, Texas and Los 
Angeles. Earlier railroaders turned pipeliners include Northern Pacific, Missouri 
Pacific, Great Northern, and Katy. 


Texas-Mexico-California Line Draws Verbal Fire . . . lranswestern Pipe Line Pres- 


ident Mills Cox (whose company now serves California with Texas gas through 
1,800-mile line) has publicly criticized proposed ‘TGT-Pemex project. Cox says 
the line is not economically feasible; predicts federal and state green light will not 
be given. Reasons: Although potential is great, southern California’s present gas 
market (including interruptible industrial load) is not large enough to consume 
gas capacity now available in existing lines—and if it were, Transwestern could 
handle needs cheaper than proposed line. 


Canada-California Gas Line Underway . . . Contracts have been let and construction 


is underway on 1,400-mile gas line from Alberta to San Francisco. H. C. Price 
and Western Pipe Line-J. P. Neill & Company, will build 905-mile, $200 million 
U.S. portion of line. Section from Alberta border to U.S. will be built by Price- 
Poole of Canada. 


First Canadian Gas to Midwest . . . Midwestern Pipe Line’s 560-mile, $52 million gas 


line from Minnesota-Canada border to Marshfield, Wisconsin started serving 
upper Midwest consumers in mid-October—two weeks ahead of schedule. Initial 
capacity: 204 MMcf per day through 504 miles of 24-inch main line and about 
55 miles of laterals. 


Pipe Line Briefs . . . Tennessee Gas Transmission is asking Fifth Circuit Court of Appeals 


in New Orleans to review and set aside recent FPC ruling holding company to 


6g percent return on new gas sales; TGT wants 7 percent . . . Meanwhile, pipe 
line companies are encouraged by recent FPC trend to allow up to 6.5 percent 
return on sales, instead of traditional 6 percent . . . Major breakthroughs in near 


future will create tremendous new demand for pipe lines, according to C. C. 
Whittelsey, president of pipe line consulting firm, Ford, Bacon and Davis; he pre- 
dicts future lines will not only transport a large variety of solids, but will serve 
as a long-distance mixing vat, i.e., grains, sugar cane, and wood chips may be 
partially processed as they pass through the lines . . . New 485-mile line will 
transport 160,000 barrels of crude per day from two new oil fields in southeastern 
Algerian Sahara to La Skhirra in Tunisia, for the French market; line will be 
completed next year . . . Court tests are expected soon on FPC’s new area pric- 
ing policy for natural gas; industry observers fear new plan will add confusion to 
an already confused situation, may delay long-sought legislation to free producers 
from federal control. 
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Two twin-bed dehydrators at Conway will dry LPG recovered 
from Mid-America’s (and other shippers’) caverns. Dehydrating 
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Construction of new Mid-America system began on April 6; it 
is scheduled for completion December 1. Corrosion protection 


agent is activated alumina; each unit can handle 53,000 barrels of 4 to 10-inch line network used a polyethylene tape on 


of LPG daily and meet dew point specifications down to —40° F. 
Before any product is received into Mid-America’s system it 


must meet minimum moisture specs. 


southern sections; from Levelland, Texas north pipe has a coal 
tar, glass inner and outer wrap protection system. Rates of 


progress set records on several of seven spreads; one spread 
made 38,800 feet of 8-inch in one day. 


CONTROL—COMMUNICATIONS SPECIAL REPORT 


How New Mid-America LPG 
Line Will Be Operated 


Nine terminals and 13 pump stations feature latest in auto- 
matic controls. New 2,170 mile system to be controlled by 
dispatcher from Tulsa center. 


By Melvin A. Judah, Editor 


Pipe LINE INDUSTRY 


LINE FILL 1S NOW WELL ALONG 
as construction operations near com- 
pletion on Mid-America Pipeline 
Company’s 2,170 mile system from 
Eunice, N. M., to Minneapolis and 
to Madison, Wis. Seven construction 
spreads are setting records; but the 
system’s real newsmakers are its many 
innovations in control and novel 
operating plans. 

Originator of the idea for the Mid- 
America system was the M-K-T Rail- 
road who still retains 19 percent of 
the Mid-America stock; Williams 
Brothers Company was in on the en- 
gineering, design and construction of 
the system from its conception. Feas- 
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ibility studies first began in 1957. 
Many of the new design features are 
the product of Williams Bros. engi- 
neers. 

Experienced engineering and oper- 
ating personnel are taking over day- 
to-day operation of the line so Mid- 
America will have top flight personnel 
at all levels even though it is virtually 
starting from scratch as a pipe line 
company. 

There will be 13 pump stations on 
the Mid-America system plus nine 
terminals all automatically controlled. 
Operating terminals located at Hobbs, 
N. M., and near McPherson, Kan., 
will be attended, however, Six main 


line stations are located near termina 
sites but these will be controlled by 
the Tulsa dispatcher in normal ope 
rations; and only on special dispatche 
orders will operating personnel a 
truck terminals have control over ad 
jacent boosters. 

Design capacity of the system to the 
Conway terminal (near McPherson 
will be 85,000 barrels per day 
ultimately. Initially, the trunk lin 
from Hobbs can handle up to 50,00 
barrels per day. When fully powerec¢ 
the branch laterals together woul 
move 86,000 barrels af LPG per day: 
present capacity on each line is 30,00! 
barrels daily. Mid-America President. 
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“small” but important advance on the 
; \id-America line was this new double- 
ia Q-ring metallic gasket. It provides metal- 
: to-metal contact surface plus an O-ring 
seal against both flanges. In Williams 
Bros.’ tests it was pressured in a line to 
1.950 psig ... there was a “weep” at the 
joint. Line pressure was reduced to 4,000 





psig and increased to 4,800 psig holding 
LPG with a bubble tight seal. Line is to 
he operated at not more than 1,440 psig. 


Robert E. Thomas, that 


} throughput will reach about 40,000 


predic ts 


barrels per day during 1961. 


Dispatcher Control. From Julsa the 


dispatcher can start and stop units 


each station, reset non-lockout 


hutdowns and restart any unit re- 


otely and change suction pressure 


control set point. 
\s an aid in control, the following 


pervisory signals are sent back: 
® On-off position of unit. 
} ® Disagreement condition for any 
unit (non-lockout 
! : 
® Lockout type shutdown condi- 
tion, plus indication whether it is 
electrical or mechanical. 
® High or low suction control set 
} ° 
point. 
} ® Arrival of scrapers. 


® Communications circuit failure. 
® Power failure. 


: Pump Station Protection. Al! of 
e main line pump stations on the 
‘lid-America system have complete 
ectrical and mechanical monitoring 
vices. Electrical system protection 
struments will detect low 2,300 volt 
: \C 


ation battery power or low instru- 


supply, reverse phase AC. low 


ent supply. Mechanical protection 
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y ----— Pipe Line Under Construction 
PREPARED BY Pipe Line Completed 
Will MID-AMERICA PIPELINE CO PROGRESS MAP 
illiams Bros. Co — OCT. 14,1960 
Map of the new Mid-America Pipeline Company system. Operation, receipt of 


product from storage, and delivery will be automatically controlled by dispatcher from 
Tulsa. Thirteen pump stations and nine terminals are highly automated. 


pressure, low flow rate and arrival of | bearing temperature, seal failure o1 


scrapers. excessive vibration, In the event of a 


This monitoring instrumentation malfunction detected by any of thes« 
can shut down units and prevent devices the unit is shut down and 
restart until the fault has been locked out. 
cleared; shutdown relays may _ be Only a lockout condition which 


manually reset at the station or re- requires direct maintenance prevents 


motely from the dispatch center. remote resetting of the devices 


Alarms and flashing red lights signal 


Lockout Conditions. Each pumping 


° ° : attended 
unit is also protected against motol 


a malfunction at stations: 


at unattended stations an annunciato1 


overcurrent, short circuit current, 


. . ° drop shows the cause of the shutdown 
current unbalance, high winding tem- 

. on the control console. 
high 


perature, bearing temperature 


or incomplete starting sequence. In Operational Control of Stations. 


struments sense low suction pres- addition, the pump is protected against The station control system for a typi- 
ire, high discharge or pump case high pump case temperature, high cal unattended unit includes suction 
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Two twin-bed dehydrators at Conway will dry LPG recovered 
from Mid-America’s (and other shippers’) caverns. Dehydrating 
agent is activated alumina; each unit can handle 53,000 barrels 
of LPG daily and meet dew point specifications down to —40° F. 
Before any product is received into Mid-America’s system it 


must meet minimum moisture specs. 
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Construction of new Mid-America system began on April 6; it 
is scheduled for completion December 1. 
10-inch line 
southern sections; from Levelland, Texas north pipe has a coal 
tar, glass inner and outer wrap protection system. Rates of 


Corrosion protection 


network used a polyethylene tape on 


progress set records on several of seven spreads; one spread 
made 38,800 feet of 8-inch in one day. 


CONTROL—COMMUNICATIONS SPECIAL REPORT 


How New Mid-America LPG 
Line Will Be Operated 


Nine terminals and 13 pump stations feature latest in auto- 
matic controls. New 2,170 mile system to be controlled by 
dispatcher from Tulsa center. 


By Melvin A. Judah, Editor 
Pipe Line INDUSTRY 

LINE FILL 1S NOW ALONG 
as construction operations near com- 
pletion on Mid-America Pipeline 
Company’s 2,170 mile system from 
Eunice, N. M., to Minneapolis and 
to Madison, Wis. Seven construction 


WELL 


spreads are setting records; but the 
system’s real newsmakers are its many 
innovations in control and novel 
operating plans. 

Originator of the idea for the Mid- 
America system was the M-K-T Rail- 
road who still retains 19 percent of 
the Mid-America stock; Williams 
Brothers Company was in on the en- 
gineering, 


the system from its conception. Feas- 
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design and construction of 


1957. 


Many of the new design features are 


ibility studies first began in 
the product of Williams Bros. engi- 
neers. 

Experienced engineering and oper- 
ating personnel are taking over day- 
to-day operation of the line so Mid- 
America will have top flight personnel 
at all levels even though it is virtually 
starting from scratch as a pipe line 
company. 

There will be 13 pump stations on 
the Mid-America system plus nine 
terminals all automatically controlled. 
Operating terminals located at Hobbs, 
N. M., and McPherson, Kan., 


will be attended, however, Six main 


neal 
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line stations are located near termina 
sites but these will be controlled b 
the Tulsa dispatcher in normal ope 
rations; and only on special dispatche 
orders will operating personnel at 
truck terminals have control over ad 
jacent boosters. 

Design capacity of the system to th 


near McPherson 


barrels per day 


Conway terminal 
85.000 
ultimately. 


will be 
Initially, the trunk line 
from Hobbs can handle up to 50,00' 
barrels per day. When fully powere¢ 
the branch laterals together woulc 
move 86,000 barrels of LPG per day 
present capacity on each line is 30,00 
barrels daily. Mid-America President 
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\ “small” but important advance on the 
Mid-America line was this new double- 
Q-ring metallic gasket. It provides metal- 
to-metal contact surface plus an O-ring 
against both flanges. In Williams 
tros. tests it was pressured in a line to 
5,950 psig . . . there was a “weep” at the 
joint. Line pressure was reduced to 4,000 
psig and increased to 4,800 psig holding 
LPG with a bubble tight seal. Line is to 
be operated at not more than 1,440 psig. 


seal 


Robert E. that 
throughput will reach about 40,000 


Thomas, predicts 


rrels per day during 1961. 


Dispatcher Control. From Tulsa the 


dispatcher can start and stop units 
each station, reset non-lockout 
hutdowns and restart any unit re- 


tely and change suction 
control set point. 
As an aid in control, the following 


back: 


pressure 


pervisory signals are sent 


® On-off position of unit. 
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® Disagreement condition for any 
unit (non-lockout 
® Lockout type shutdown condi- 


tion, plus indication whether it is 


electrical or mechanical. 


® High or low suction control set 


point. 


® Arrival of scrapers. 


® Communications circuit failure. 
® Power failure. 


Pump Station Protection. Al! of 
e main line pump stations on the 
‘lid-America system have complete 
ectrical and mechanical monitoring 
evices. Electrical system protection 
istruments will detect low 2,300 volt 
\C supply, reverse phase AC, low 
ation battery power or low instru- 


ent supply. Mechanical protection 
istruments sense low suction pres- 
ure, high discharge or pump case 
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pacrance BY Pipe Line Completed 
Will ; MID-AMERICA PIPELINE CO PROGRESS MAP 
illiams Bros. Co ee OCT. 14,1960 
Map of the new Mid-America Pipeline Company system. Operation, receipt of 


product from storage, and delivery will be automatically controlled by dispatcher from 
Tulsa. Thirteen pump stations and nine terminals are highly automated. 


pressure, low flow rate and arrival of 


SC rapers. 


This monitoring instrumentation 
can shut down units and prevent 
restart until the fault has been 
cleared; shutdown relays may _ be 


manually reset at the station or re- 


motely from the dispatch center. 


Lockout Conditions. Each pumping 
unit is also protected against motor 


overcurrent, short circuit current, 


current unbalance, high winding tem- 


perature, high bearing temperature 


or incomplete starting sequence. In 
addition, the pump is protected against 


high pump case temperature, high 
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failure o1 


bearing temperature, seal 


excessive vibration, In the event of a 


malfunction detected by any of thes« 


devices the 
locked out. 

Only a 
requires direct maintenance prevents 
of the 


unit is shut down and 


lockout condition whi h 


remote resetting devices 
Alarms and flashing 


attended 


red lights signal 


a malfunction at stations 
at unattended stations an annunciato1 
drop shows the cause of the shutdown 


on the control console 


Operational Control of Stations. 
The station control system for a typi- 
includes suction 


cal unattended unit 
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Pump station at Conway, Kansas near McPherson is actually 
Mid-America’s 10-inch line splits here so 
station operates as “Conway East” or “Conway West”. 
motor drivers and pumps were standardized for future flexibility 
and to reduce spare parts inventory and 
Electric motors are fully accessible, weather protected NEMA 


two stations in one. 


type I. 

and discharge pressure transmitters, 
suction and discharge pressure con- 
trollers and an autoselector device 


which automatically connects the 
controller in a 
the 


particular pressure 


control zone to control valve. 
Control of the suction and discharge 
with 


valves is in standard 


sequence 
the start and stop control of pumps. 

Pressure controllers have both pro- 
portional and automatic reset control. 
An anti-reset, wind-up device was in- 
corporated to make suction pressure 
control response more sensitive. This 
device keeps a proportional band cen- 
tered about the set point regardless of 
the length of time suction pressure is 
held satisfactorily. If suction pressure 
begins to fall the suction pressure con- 
troller takes corrective action just as 
soon as the proportional band _ has 
been entered. 

Two operating set points are pro- 
vided on the suction pressure control- 
ler at each station; these are preset 
according to suction pressure required 
for the product being handled. This 
set point can be remotely switched by 
the dispatcher from Tulsa. 

Miniaturized solid state, electronic 
components are used on the Mid- 
America system for pressure and load 
controls. Load control is used in addi- 
tion to pressure controls at the Hobbs, 
Conway West, and Conway East 
pumping stations. Use of load control 
on both pump units provides flow 
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Electric batch from 


maintenance time. 


Mid-America’s terminals provide a variety of LPG 
Conway is the most versatile; it is possible 


the 10-inch 
storage, and at the same time be withdrawing from two other 
storage units, dehydrate product, and pump out into the two 
outgoing laterals. Special capacitance type plate probes detect 





transfers. 
here to receive a 


into either above ground or cavern 


batches and monitor moisture contents of LPG streams. 


control as well as load control at these 
stations. 


Telemetering Functions. [ndividual 
digital encoders take off suction, case 
and discharge pressures at each sta- 
tion: these, together with meter read- 
Tulsa. No 


used at 


ings, are telemetered to 


local recorders are stations. 
Mid-America’s telemetering system 
reports only significant pressure var- 
iations from the last telemetered 


value: it does not give a continual 
display on the Tulsa control panel. 
Meter readings are telemetered and 
displayed on completion of delivery or 
on demand. 

In selecting this system, engineers 
made maximum use of the communi- 
cation channels available, and at the 
same time eliminated unnecessary ac- 
cumulation of data at the control 
point. 

Mid-America’s supervisory control 
and telemetering equipment utilizes a 
pulse code transmission over a tele- 
graph grade leased wire channel. In 
this transmission system, each signal 
consists of exactly 24 steps in the 
code. A single message group is com- 
posed of a fixed number of long and 
short periods of time. Each period of 
time is called a step; intelligence is 
transmitted over the communications 
circuit on both the energized and de- 
energized step by the character of the 
step link and its position. Each step is 
a binary decision element or bit equal 
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to a logical ‘“‘yes” or “no” which m: 


be used to transmit intelligence, 


Intelligence Security. A number 
checks 


might 


prevent false operation th: 


result from communicatio 
outage or equipment troubles. 

On control functions, the codin 
system checks total pulse count, pa 
ity, address, and unique pattern. Fi 
telemetering functions the above ar 
also checked, except for parity, and 


check 


For remote indication, security of th 


noise discrimination is adde¢ 
system is checked for total pulse, ad 
dress and noise discrimination only. 

If any control or telemeterin 
transmission does not pass all prope 
checks, it will be rejected, and th 
Tulsa dispatcher will be advised by a1 
invalid signal transmission light; th 
control signal he sent 


would not b 


acted transmis 
sions the signal has to pass securit 


( hecks 


the Tulsa equipment. 


upon. On incoming 


before being accepted int 


How the System Will Be Con- 
trolled. Mid-America’s complete sys 
tem will be controlled from a_ pus! 
button console at the dispatcher’s cen 
ter in Tulsa. To start an operation 
first, the dispatcher will select th 
button for the station he wants. Ther 
by selecting one of a series of othe: 
buttons he can send a control func- 
tion or demand a read-out of data. 


In the transmission of intelligence 
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yn the circuits, control functions re- 
eive top priority. Telemetered data 
; of the lowest priority, and will wait 
ntil all control and indication signals 
re off the line. Incoming data is dis- 
layed on a series of panels arranged 

a semi-circle around the dis- 
desk. Each 


\s its own data panel; provisions are 


itcher’s pump station 
ade for additions of future stations. 
\|l data is displayed in digital form, 
ode wheels provide permanent data 
orage so that information will not be 
ost in the event of a power loss to the 
ispatch board. Controls for the en- 
re system are integrated. 

Data Readout. At the Tulsa dis- 
atch center electric typewriters pro- 
ide a permanent record of incoming 
ita for dispatcher’s use and record 
keeping. One electric typewriter re- 

cords pressure data, and another, mete 

The 


cally check the complete line every 


eadings. system will automat- 
hour, interrogating meters at exactly 


he same time to check out system 
olumes, Ultimately, this data set-up 


ould provide for automatic billing. 


Unattended Deliveries. Plans call 
for deliveries from the Mid-America 
system to the distribution terminals to 
be remotely controlled by the dis- 
atcher in actual operation. In addi- 
ion, of course, they may be handled 
ocally at Conway or other points by 
yperating personnel. Deliveries and 
istody transfer will be through tur- 
bine or PD meters. 

lhe dispatcher can control product 
novement to any delivery point on 
e system. He can open and close all 
alves needed to handle a delivery or 
movement of a product to storage. 
When a delivery is signalled the valve 
pens on order from the dispatcher; it 
vill close automatically when the vol- 
ime he has preset has been delivered 
o the terminal. All the dispatcher 
eeds to do is to set in the quantity 
esired at the console and send the 
ignal to the delivery point. 

When he does, these delivery steps 


ake place at the remote terminal. 
® Dispatcher’s meter preset code is 
stored in a bank of relays. 
® Meter counter relays are reset to 


Zero and then read out into data 


storage. 


@ New meter reading (after zero- 


ing) is transmitted to Tulsa so 
the dispatcher knows the mete 


has been correctly reset. 


@ Delivery block valve is opened 
and product delivery begins. 


@ Signal is sent to dispatcher indi- 
cating delivery valve open and 
start of actual LPG delivery. 


During delivery the meter gene- 
rates a pulse for each ten barrels 
passed. Pulses are counted by the 
relay matrix and when the total count 
is equal to the value in the meter pre- 
set relays, delivery is completed by 
closing the electrically operated valve. 
After the valve is completely closed, 
the total delivery volume is teleme- 
tered to the dispatch center and pre- 
sented on the control panel; it is 
logged out either on the next hourly 


roll call or on demand. 


Reversed Check Valve Safe- 
guards Terminals. Design engineers 
came up with a novel method of safe- 
guarding against overfilling terminal 
facilities or bleeding down the main 
line. A check valve has been placed in 
the delivery line reversed against nor- 
mal flow, but the flapper is normally 
latched open mechanically when con- 
trol powe! is On. 

In the 


pnuemati 


event of powel failure, a 


timer acts to initiate the 


closing sequence after a ten second 
delay. If power is not back on at the 
this 


solenoid trips the mechanical 


electric 
latch 
delivery. 


end of preset time, an 


and the flapper shuts off 
The check valve must then be reset 
manually before delivery can be 
started again. An additional safeguard 
is provided in the event of a power 
failure during delivery; at the time 
normal power is restored the delivery 
valve returns to the closed position 
and the meter reading is transmitted 
to Tulsa to insure exact recording of 
deliveries. 

The “backward check valves” are 
also used in each incoming line as a 
safety device to prevent overpressur- 
ing yard piping. These valves will also 
close automatically in case of an 
emergency shutdown of a terminal, so 
the main line will have tight line op- 
eration regardless of conditions at any 
operating or delivery terminal. 


Metering. Mid-America uses posi- 
tive displacement meters for custody 
transfer and receiving products into 


the system and turbine meters for 
control of main line and storage vol- 
umes, All meters are equipped with 
electrical pulsing contacts; they may 
be readout at counters, on the meter 
or at remote readouts 

Turbine meters installed on lines 
going into and receiving products 
from the storage terminals have con- 
digital 


his 


contact provides one pulse for every 


tacts to operate a remote 


counter on the control panel 


ten barrels of product. Pulses energize 
the counting relays in the supervisory 
control system and total readings are 
available to the dispatcher as ex- 
plained previously 

Distribution also 


terminal meters 


use a contact system to provide a 
pulse for every 10 barrels of product 
passed; in this way the counting re- 
lays provide for remote telemetered 
Meters on the 
Hobbs as 


meters used at 


readouts. gathering 


lox al 


Conway will 


lines at well as the 
delivery 
provide indication of flow rates. To 
do this each meter is equipped with a 


This 


signal is fed into a solid state ampli- 


2,000 pulses per barrel generator 


her which measures the frequency of 
the input signal and gives a DC out- 
put proportional to the frequency ol 
the pulse input. The output of this 
system thus provides linear indication 


of flow rate 


Meter proving. Alter considering al! 
of the problems associated with me- 
tering LPG and the proving of me- 
ters, Mid-America’s designers came to 
the conclusion that the best type 
prove! would be the portable piston- 
type using a sphere sweeping out a 
known volume through a U-shaped 
pipe system. This prover system is a 
closed one connected just downstream 
of the 


swing joint piping with a design 


mete. using quick coupling 


working pressure of 1,000 psi 


Capacitance batch detectors. |. 
detect batch LPG at 
Hobbs and Mid- 


America utilizes a novel capacitance 


interfaces of 
Conway terminals. 


instrument installed on the upstream 
The 


different 


scrape! traps. instruments are 


somewhat from traditional 
capacitance devices used for batch in- 
terface detection; “probes” are made 
up of several parallel plates with in- 
sulating spacers mounted on a 6-inch 
blind 


the line 


flange. Plates are installed in 


below the scraper traps in 
such a way that the plates parallel 


flow. Recorders and alarms on the ter- 
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minal panels announce arrival of the 


interfaces: a continuous record is also 
kept of this capacitance data. 

hese same “probes” are used up- 
the LPG dehydrators to 
prevent saturating the dryer beds; and 


stream olf 


they are used to detect excess prod- 
uct in the water discharge lines from 
the underground storage caverns. 
Both of these water monitoring func- 
tions provide an alarm and an auto- 
matic shut down of necessary lines to 
prevent dehydrator flooding or loss 


of LPG through water disposal lines. 


Terminal operations. The 2,170- 
mile Mid-America system will have 
two principal operating terminals. 
One at Hobbs, New Mexico can re- 
ceive products from three gathering 
systems, batch them into tenders o1 
hold product in underground cavern 
storage to smooth out line operation 
in the 10-inch main trunk system. 
At the Conway terminal near Mc- 
Pherson, Kansas, Mid-America’s 10- 
inch trunk splits into two 8-inch lat- 
erals: the “‘west” lateral to serve Pine 
Bend, Minnesota near Minneapolis, 
the “east” lateral to Janesville, near 
Madison, Wisconsin. Functions of the 
two main operating terminals are 
very similar so their design has many 
close parallels. 

At Conway, it is possible to receive 
a batch from the incoming main 
trunk, put it into storage, and at the 
same time be withdrawing from 
either above eround or cavern storage 
for delivery into either one or both of 
the outgoing laterals. Product from 
underground caverns may be dried 
through units thus 
supplying both of the laterals simul- 


two dehydrator 


taneously while product is being re- 
ceived into surface storage. 

Underground storage is provided at 
Conway by three 27,000 barrel capac- 
ity caverns which were washed out of 
a salt formation between 605 and 
700-foot depths. In operaton, the 
cavern is completely filled with either 
liquid LPG or water under pressure 
at all ttmes. A 600 horsepower, elec- 
tric-driven centrifugal pump can in- 
ject up to 90,000 barrels per day; one 
150 horsepower electric motor driven 
water injection pump is used to re- 
cover products from underground 
storage; Maximum recovery capacity 
from three caverns would be 90,000 
barrels per day. 


Dehydration. Before product is ac- 
cepted by Mid-America for pipe line 
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transportation it must be dried to 
meet specification dryness. Product 
being recovered from the pipe line 
company’s cavern or other caverns 
will be dried by one of two dual de- 
hydrators. Dehydrators use activated 
alumina as a dehydrating agent and 
each has twin towers with regenera- 
tion equipment for continuous oper- 
ation. Each dehydrator unit can han- 
dle 53,000 barrels of LPG daily to 
meet dew point 


10° F. 


At Conway, six 63,000 gallon tanks 


specification of 


are provided for propane storage. 
These have an ASME code working 
pressure of 250 psi; an interconnected 
vapor system provides maximum flex- 
ibility during filling and drawing. To 
increase the filling rate, filling is from 
the top through a spray header. A 75 
horsepower vertical, can-type pump Is 
used for pumping out of the above 
ground tanks and for boosting suc- 
tion to main line pumps. 


Delivery terminals. Mid-America’s 


system will have seven distribution 
terminals for truck loading with six 
of these having rail loading facilities 
also. Here again the idea of standard- 
ization and use of a uniform, proven 
design stands out. Only where abso- 
lutely essential are there differences 
in design features of the various ter- 
minals. Deliveries to all of the distri- 


bution terminals are initiated by re- 


mote control from the Tulsa dispatch 





‘te 


Strainer in PD meter installation at Skelly- 
town, Texas station; 580 barrel hour PD 
meter can be seen in background. Receipt 
of product and delivery of LPG to cus- 
tomers are on PD metered volumes. All 
meters will be proved by means of a 
portable piston type prover utilizing a 
sphere and counter system that permits 
continuous “sweeping” of a known pipe 
displacement volume of LPG under high 
pressures, on-stream. 
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center. Quantities to be delivered ai 
transmitted and preset into loca 
equipment. Meter readings are auto 
matically transmitted to the dis 
patcher, then reset, and motor ope 
ated terminal valves are opened t 
After the desire 
has passed through th 


initiate delivery. 
quantity 
meter, the terminal receiving valve 
shut off, and the quantity delivere 
is transmitted digitally to Tulsa. 


The Greenwood, Nebraska termin: 
serving the Omaha area, and tl 
Kearney terminal serving the Kans: 
City area each have two 63,000 ga 
lon propane storage tanks with a dé 
sign working pressure of 200 psig, 
two truck dock and five position tan 
car rack. The Moberly, Missouri te 
minal is identical except it has n 
tank car loading facilities. Termina 
at Sanborn and Iowa City, Iowa hay 
three 63,000 gallon tanks, a two posi 
tion truck dock plus ten spot tank ca 
racks. The final terminals a 
Janesville and Pine Bend each hay 
five 63,000 gallon storage tanks plu 
two position truck docks and one ter 
car rack each, 

Although LPG has to meet drynes 
specifications before being pumped 
into the line by Mid-America, dehy 
drators are also provided at each dis- 
tribution terminal, These are calciun 
chloride, cartridge type also equipped 
with filters; they are rated at 500 
gpm and 500 psig. 


Odorant is injected into propane at 





Mainline pumping unit at Mid-America’s 
Skellytown station near Pampa, Texas 
Design provides for future expansion in 
capacity by replacing stages in pumps o1 
changing impellers as well as by addition 
of stations. One single pump rotating 
element will serve as a spare for 14 main 
line units. 
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lurbine meters are used for control of line volumes and trans- 
fer of products into and out of Mid-America’s cavern storage. 
Readout of meters can be from counters atop the meters or by 
telemetering on remote control panels. 


e truck and tank loading positions. 
Delivery to trucks and tank cars is by 
PI) meters. Meters are proven by an 
oscillating piston-type meter prover. 


Communications. Fou: 
rade circuits connect the Tulsa con- 


teletype 


trol center with all control points on 
the Mid-America system. One circuit 
controls the Conway terminal and 
stations in that area. Another channel 
controls line functions from the 
Beaver, Oklahoma station southward. 
Other channels control functions 
from Greenwood, Nebraska north on 
Kearney, 


Missouri east on the Janesville lateral. 


the west lateral and from 
[hese teletype circuits are used for 
ipervisory control and telemetering. 


Hobbs 


Conway are via teletype from Tulsa. 


Communications to and 
VHF voice channels link stations and 
mobile units from Hobbs and othet 
perating centers north to Conway. 
From Conway north mobile VHF fa- 
cilities are provided only between 


irs. 


Pump stations. Thirteen pump sta- 
Mid-America 


features 


used on the 
Several 


it in the design of the stations, First, 


ions are 
PG system. stand 
tandardization of parts and design 
nimizes spare parts inventory and 
iaintenance. Only four different sizes 
| pumps were selected from two 
ianufacturers; one type and size of 
iechanical seal is used at all stations. 
lectric motor frame sizes were stand- 
rdized with one size frame used for 
ie 600, 700 and 1.000 horsepower 
rivers; and a single pump rotating 


ement can be used as a spare for 14 
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Conway 


centrifigual pump, 


storage terminal of Mid-America has three 
barrel capacity caverns washed from salt formation at 60 to 
700-foot depths. Using a 600 horsepower electric motor driven 
maximum 





27,000- 


injection rate is 90,000 barrels 


per day into the three caverns. 


of the 
This design approach will prov ide for 


main pipe line pump units. 


future expansion by replacing stages 


from existing changing out 


impellers, adding stations or by vari- 


pumps, 


ous combinations of these approaches. 

Main line pump drivers are 2,500 
volt squirrel cage induction motors in 
NEMA 1 weather proof enclosures. 
Pump drivers range in horsepower 
from 350 to 1,000 horsepower. 


Novel gaskets. |o solve one of the 
problems that often may cause serious 
problems in handling LPG, Williams 
gros. selected a new type metal, syn- 
thetic rubber “O” ring gasket. Not all 
flange connections could be elimi- 
nated in design, so the new gasket will 
be of particular valve in future main- 
tenance or station modification. 

This gasket is made of a metal ring 
having synthetic rubber “O” rings on 
each side. It provides metal-to-metal 
between the flange 


surface contact 


and gasket and “O” ring seal on both 
sides. In tests by Williams Bros. on a 
6-inch, 600 ASA flange under hydro- 
static tests, the seal developed a slight 
leak at 5,950 psig. Upon lowering the 
pressure to 4,000 psig and increasing 
back up to 4,800 psig, the seal re- 
turned to a bubble tight shut off: and 
this test was carried out on a flange 
that had a scratch across the serrated 
face, Test of the new gaskets indicate 
that they will certainly hold well over 
the 1,440 maximum pipe line operat- 
ing pressure. In addition, these gas- 
kets saved make-up time and are re- 


usable. 


Main line design. Mid-America’s 


main line was constructed by seven 
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spreads Actual construction work by 


Williams Bros. commenced on April 
6; completion of the entire system is 
scheduled for December Foun 


Williams 
McVean and Barlow spreads handled 


Bros spreads plus th 


construction of the entire system 

The Mid-America system is 
up of 289 mules of 10 44-inch, 0.250 
wall API X-52 pipe; 1,240 miles of 
8 5@-inch OD by 0.219-inch wall 
X-52: 154 miles of 6 
inch wall X-46 pipe plus smallet 


mace 


Ve-1Tit h. {) 188- 
gathering lines. The entire main line 


system will workin: 


have a press ine 
of 1,440 psi. River crossings are of 
heavy wall API 5L Grade B pipe 


The corrosion protection system 
was ol a polyethylene tape on south- 
ern sections: hot applied coal tar en- 
amel with glass outer wrap was ap- 
plied over the ditch on the sections 
north of the Levelland, Texas pump 


station. The entire main line system 


is to be hydrostatically tested to a 
minimum pressure 1,540 psi and will 
be protected with a cathodic protec- 
tion installation 


Main 


located 


line blo« k valves have heen 


) 


above ground at about 25- 


mile intervals between pump stations 
These are weld-in, through conduit 
gate valves specified for handling pro- 
pane 
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Dual-Beam Microwave System Averages 
Less Than 2!/2 Hours Outage Per Year | 


By G. V. Morck, Assistant 
Superintendent, Communications 


Department, Sinclair Pipe 
Line Co., Marion, Ohio 


WE CAN no longer afford to be sat- 
isfied with a microwave system which 
performs only 95, 98, 99 or even 99.5 
percent of the time. With the increas- 
ing growth of automation in the pipe 
line industry where remotely con- 
trolled pumping stations are becom- 
ing commonplace, outage time for 
private communication systems 1s 
taking on a new significance. We 
must constantly strive for the ulti- 
mate goal of 100 percent reliability 
by taking advantage of the latest 
technological advances made in the 
electronic industry. 

One such advance is the dual-beam 
microwave system. This system has 
been employed by the Sinclair Pipe 
Line Company since September of 
1956. Since that time, we have ob- 
tained an average reliability factor of 
99.973 percent with regards to the 
R.F. Equipment. Converted to actual 
time this amounts to an average of 
two hours and 20 minutes outage per 
year! This excellent reliability factor 
for our R.F. equipment can only be 
attributed to the use of dual-beam 
equipment. 

Actually, what is a dual-beam mi- 
crowave system? It simply is a micro- 
wave system, that for all practical 
purposes, is two separate and inde- 
pendent microwave systems operating 
on a single microwave frequency. 

The basic principle upon which 
the entire design and development of 
this system revolves around is the 
ability to separate the vertical and 
horizontal polarized radio waves of a 
single microwave frequency. 

On the Sinclair dual-beam micro- 
wave system, which extends from 
Pittsburgh, Pa. to Marion. Ohio, there 
are actually two prime R.F. paths in 
each direction. These two paths may 
be classified as: 


1. The vertical polarized R.F. Path. 
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DUAL-BEAM EQUIPMENT showing two R.F. transmitters, two receivers, two duplex- 
ers and two power supplies. This equipment has logged a reliability factor of 99.973 
percent since 1956. This is less than 22 hours outage per year! 
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2. The horizontal polarized RF. 
path. 

Each R.F. path is independent of 
he other, electrically speaking. There 
ire separate R.F. transmitters, R.F. 
eceivers, R.F. power supplies, du- 
and coaxial 
nes. However, a single parabolic 


jlexers, transmission 
eflector incorporating a dual polari- 
ation horn feed is used for the si- 
nultaneous transmission of both po- 
larized radio waves. 

The basic microwave equipment 
which is utilized in this system oper- 
ites in the 2000 Mc band. The video 
output signal from the multiplex 
equipment at the terminal station 1s 
applied simultaneously, by means of 
. parallel feed hookup, to two trans- 
mitters. 

In a dual-beam operation of this 
type, it is mandatory that the R.F. 
outputs of both transmitters be at 
exactly the same frequency so a 
method of synchronizing both trans- 
mitter’s oscillators must be provided. 

The R.F. outputs of both transmit- 
ters are fed through separate duplex- 
ers and via separate coaxial trans- 
mission lines to the two polarization 
inputs of the center-fed horn driven 
parabolic reflector. The radiated 
energy of the parabolic reflector now 
contains a vertical and_ horizontal 
polarized wave with each wave oper- 
ating on the same frequency. 

At the receiving station the polar- 
ized waves are kept separated by 
means of the special antenna and in- 
dividual coaxial lines until the R.F. 
signals appear into the R.F. receiver. 
lhe video output of the two RF. 
receivers are electrically tied together 
and feed a common load such as the 
receiving multiplex equipment or, in 
the case of a true back-bone repeater 
station, the input section of the two 
R.F. transmitters. From this point the 
process is repeated once again. 

Full duplex operation is used on 
each polarization, as in a conven- 
tional microwave system, with a fre- 
quency separation of 70 Mc between 
the transmitting and receiving fre- 
quencies. 

Each repeater 
thereby contains the following 
equipment: 


station 


RF. 


microwave 


Two transmitters for the east-west 
direction. (One for the horizontal po- 
larized wave and one for the vertical 
polarized wave. 

receivers for the 
One for the 


Iwo east-west 


direction. horizontal 


November, 1960 @ 


polarized wave and one for the verti- 
cal polarized wave. 

Because the west-east direction 
contains the same number and type 
of R.F. equipment, the total number 
of transmitters and receivers will 
equal four of each. Of course at a 
terminus station the number of units 
will be one-half of the above amount 

Monitory and alarm features are 
provided in each individual trans- 
mitter and receiver which will auto- 
matically disable the unit from the 
system in case of trouble and trans- 
mit the proper alarm code to the ter- 
minal station. This prevents a faulty 
unit from introducing noise into the 
system. 

An added feature is that the AGC 
busses of each pair of receivers are 
interconnected. This assures parallel 
operation of the two R.F. receivers 
over a range of moderate differences 
in received signal strength, while 
forcing cut-out or 
with the 


disabling, of the 
receiver poorer signal 
strength under conditions of large 
disparities of signal. 

A bonus feature inherent in a dual- 
beam microwave system is an _ in- 
crease in signal-to-noise ratio of up to 
3 db—as compared with a conven- 
tional single path system. Explanation 
is that the intelligence signal portions 
of the two radio waves will add alge- 
braically by being synchronous, while 
the noise components from the re- 
ceivers will add on a power basis. 
Therefore, with this parallel opera- 
tion, the total combined signal output 
will be six db greater while the com- 
bined noise components will only be 


three db greater. 


Operating and maintaining a 
dual-beam system. What are the 
advantages of a dual-beam system 
from the operations and maintenance 
standpoint? As compared with con- 
ventional microwave equipment uti- 
100 standby 
equipment there are a number of 


advantages. 


lizing 50 o1 percent 


Here are some of the 
most important ones: 

1. No standby equipment is neces- 
sary. The dual-beam microwave sys- 
tem has no standby equipment if one 
considers the word standby in ac- 
cepted terms. All the equipment on the 
system, if operating normally, is per- 
forming a work load and is contribut- 
ing equally to the successfull opera- 
tion of the system. Thus there is no 
need for complex switchover units with 
their associated sensing equipment, no 
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interruption of traffic should a trans- 
mitter or fail, all 
monitored for 


receive! units are 


constantly abnormal 
operating conditions, and perhaps the 
greatest advantage of all is that the 
microwave maintainer can readily ob- 
serve, check and analyze a defective 
unit under actual operating condi- 
tions and initiate repairs without in- 
terrupting traffic. 

2. No switchover panels are neces- 
sary with a dual-beam system. Con- 
ventional standby equipment neces- 
sarily depends on switchover and 
sensing equipment which at times is 
almost as large and complex as the 
equipment being switched. 

Too, there is the possibility that the 
switchover unit will not function prop- 
erly: either failing to switch the 
standby equipment into service when 
called for, o1 switching the standby 
unit into service when not called for. 
At any 


switchovet 


rate, malfunctioning of the 


unit is a cause for in- 
creased outage time. This problem 1s 


non-existent with the dual-beam 
system. 

3. A time lag is always involved 
when switching over to cold standby 
equipment. This can be of major 
annoyance especially on a relatively 
long system heavily loaded with tele- 
metering information. Even with so- 


called 


be lost while switchover occurs 


information can 
This 


problem is non-existent with the 


hot-standby, 


dual-beam system. 

4. Reliability of standby equip- 
ment. Regardless of the type ol pre- 
ventive maintenance program em- 
ployed to protect against failures of 
standby equipment, there is still the 
possibility that it will fail when it is 
switched into service. In a microwave 
station operating with conventional 
cold standby equipment, there arises 
the chance that a particular tube on 
circuitry condition existing within the 
standby unit is of a borderline condi- 
tion prior to switchover The electri- 
cal shock that comes with the switch- 
over may drive the borderlinse 
condition into a complete failure 
With “hot-standby” equipment, tubes 


and component failures 


within the 
standby equipment can (and usually 
do) occur between the visits of the 


W hen this hap- 


pens standby protection is lost at the 


maintenance man 


station until noticed and corrected by 
the maintenance man durinv his next 
visit. Our position regarding standby 
that its sole function 


Continued on Page 50 


equipment is 
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A Thin-Route, Beyond-The-Horizon VHF 
System Controls Middle East Stations 


Thanks to antenna array design 250 watt transmitters 
are adequate for the 120 mile links. The 160 mc system 
carries four voice channels. (three derived and one physi- 


cal) and three tone channels 


By J. D. Hoffman 
Assistant Chief Engineer 
Communications 
lrans-Arabian Pipe Line 
Company, Beirut, Lebanon 


By APPLYING A THIN-ROUTE tech- 
integrated, 
small-scale VHF system in the 156- 
174 Tri¢ 


nique in an economical 


band, Trans-Arabian Pipe 
Line Company was able to achieve 
point-to-point multi-channel voice, 
teletype and mobile communications 
between the main office in Beirut, 
Lebanon and pumping stations and 
mobile units along the route of the 
line through Lebanon, Syria, Jordan 
and Saudi Arabia. In addition, the 
system is providing supervisory control 
for 5,000 hp 


remotely controlled 


pumping stations. 

The terminals of a number of the 
links in the system are well beyond 
the horizon, ranging from 58 to 120 
miles. ‘Towers are 200 feet tall, and 
duplexed on them are several 250- 
watt transmitters and dual diversity 
receivers. Two remote, unattended re- 
lay stations are employed in the 
system. 
Background. The 30-inch, 31-inch 
crude oil pipe line crosses the northern 
parts of Saudi Arabia and Jordan and 
the southern parts of Syria and Leb- 
anon as shown on the map. Oil is 
Sidon, 
Lebanon; from there it is loaded onto 


tankers 


stored at the terminal near 


When the pipe line was built, the 
company installed an HF communica- 


tions system which supplied all com- 


44 


and 
mobile, along the pipe line until re- 
cently. During 1957 and 1958, 5,000 
hp remote controlled pumping. sta- 


munications, point-to-point 


tions, Figure 2, were added at four 
locations along the line at distances of 
58 to 100 miles from the controlling 
station. ' 

VHF 160 me systems were used to 
carry the remote control and teleme- 
tering functions and to supply reliable 
mobile communication. In the west- 
ern sector of the pipe line, Figure 3, 
between Turaif pump station in Saudi 
Arabia and the Tapline terminal and 
main office in Lebanon, a_ relayed 
backbone system was installed. This 


control and_ tele- 


remote 


prov ides 


metering functions, teletype and mul 
ti-channel voice facilities. It als 
provides complete mobile coverage ir 
the 235-mile span between attendec 
locations. 


Thin-Route System Design. A thin 
route system consisting of a physical 
channel, three derived channels an 
several tone channels was the desig1 
The channel is 
used as an oil dispatching and mobile 


objective. physical 
relaying channel. The derived chan- 
nels are used for general purpose com- 
munication between the main office of 
seirut and the Ara- 
Turaif. Th 


used for 


the company in 
bian Headquarters at 


tone channels are remote 


control, telemetering and _ teletype 
The teletype is a recent addition and 
is used for general message service. No 
data has been accumulated on error 
rate. Performance has been satisfac- 
tory. One of the functions carried by 
the system, surge protection trip, is 
especially critical as regards reliability 
More about this later. 








“ay BAQANAH 
QM, 


i 
cunt” an 
\ eNARIYA 
} ~ 
ACINES. — ABQAIQ} 
GHAWAR 
: SAUDI ARABILA 





-TRANS-ARABIAN PIPE LINE 


RAFHA®__ 


NY 
5 LEGEND 
f IRAN nm fon Station 
. = + ny 
. Auxiliary 


/ Pumping Unit 


{| Fieid 












FIGURE 1—Route of the pipe line. VHF links are presently installed in the 


cross-hatched sections. 
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FIGURE 2—Remote controlled gas tur- 
bine pump station at Uwaigilah, Saudi 
\rabia. The turbine is fueled with crude 
from the pipe line. This station and three 
similar ones are controlled from distances 
ranging from 58 to 100 miles from the 
“mother” station. The tower is 200 feet 
high. 


The major elements of the design 
are the following: 

1. Acceptance of relatively low me- 
dian voice channel to noise and 
crosstalk ratios. This takes account 
of the inherently noisy industrial 
environment and a degree of con- 
ditioning of the users of the sys- 
tem through previous use of noisy, 
interference-ridden HF circuits. 
Median channel S/N ratios of 30 
db (test tone to noise 
worst | 


during the 
percent of the hours are 
acceptable. 

Use of frequency diversity in pref- 
erence to space diversity to avoid 
duplicating expensive towers and 
antenna arrays. The second trans- 
mitter required for frequency di- 


fe 


versity is necessary in any Case to 
achieve the desirable “hot-stand- 
by” mode of operation. The addi- 
tional required are 
readily available in the area of the 
pipe line. 


frequencies 


3. Use of relatively simple low-cost 
160 mec radio equipment. This is 
possible only in areas where these 
frequencies may be assigned for 
point-to-point use as well as for 
mobile use. 

4. Use of a single large antenna array 
for each direction along the pipe 
line, Figure 4. Each array has du- 
plexed on it the two 250 watt 
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FIGURE 3—Map of the western section of the pipe line. Most of the discussion 
is concerned with this section. The three remote control links in the eastern 
sector of the pipe line are of similar design. 


transmitters and two receivers 
of the point-to-point system as well 
as the 250 
transmitter and the mobile relay 
system receiver. Figure 5 shows the 
assembly of 


watt mobile system 


cavity filters which 
perform the duplexing function of 
Kilometer 1013 relay station. 

3. Use of standard equipment avail- 
able for quick delivery. With the 
exception of the towers and an- 
tenna arrays, standard stock items 
of equipment of several American 
and European manufacturers were 
utilized. A small number of field 
modifications Minor 


items such as the simplified diver- 


were made. 
sity combiner, transistorized speech 
clipper-filter unit, transistorized 
calling amplifiers, and rack wiring 
harnesses 
field. 

6. Use of compandors on the voice 
channels. 


Choice of Station Sites. In Saudi 
Arabia, sites were predetermined by 


were fabricated in the 


the existing main pumping. stations 
and the prepared locations for the re- 
motely controlled auxiliary pumping 
units. The terrain along the line is 
flat so that the horizon vertical angles 
are near zero degrees. 

The site for the relay station at KM 
1013 in Jordan is on the _ pipe 
line right-of-way. It has a _ good 
view toward both adjacent stations, 
and is convenient to a good all- 
weather road. It would have been de- 
sirable to locate this relay station at 
Qaryatain pump station, 20 miles 
away. However, the path to Lebanon 
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from Qaryatain is obstructed by a hill 
which 


horizon by 1.5 
additional 15-20 db 
loss which makes the path impracticai 


elevates the 


This causes an 


for this type of system 
Le ba- 


edge ol 


Beaufort Relay Station in 
non is located near the 
a cliff 500 ft. above nearby average 
terrain and a half mile off the pipe 
line. It has a good view toward KM 
1013. It is near a public road so that 
only a few hundred yards of access 
road was needed. It is free of snow 


in the wintertime 


System Parameters. Jable | sum- 
marizes the characteristics of the svs- 
office and 


tem between the Beirut 


Turaif pump station. Figure 6 is a 
block diagram of the western sector 


of the system. 
Table 1—Point-To-Point System 
1. Modulation—F M. 


pre-emphasis 
2. Transmitter Power—250 


with 15 us 


Watts 
for long links, 60 watts for short 
links 

». Receiver Bandwidth—85 ke for 
long links, 170 ke for short links 

9 db 

». Number of Links—Four on main 
line and one spur 


t. Receiver Noise Figure 


6. Distance of Links—29, 15, 105 
and 120 miles on main line and 
20 miles for spur link 

7. Number of Voice Channels—four. 
three derived and the physical 

8. Number of Tone Channels— I wo 
2-way and one |-way 

9. Speech Clipping—Physical Chan- 
nel—10 db 
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FIGURE 
arrays at Turaif pump station. Duplexed 
on this array are two 250 watt transmit- 
ters and two receivers of the point-to-point 
system, Also there is a 250 watt mobile 
system transmitter and relay receiver. 


4—Corner reflector antenna 


10. Maximum Deviation— + 25 k« 
ll. Baseband Utilized—500-15,000 
Ccy¢ les 
12. Freq. Resp. In Carrier Range— 
l'4 db 


13. Antenna Gain—22 db, corner re- 
flector array 

14. Design Propagation Reliability— 
99.9 overall 

15. Frequency Spacing For Diver- 
sity—4-17 me 

16. Channel S/N (Test Tone/Noise 

tO db 

17. Channel Signal/Crosstalk—40 db 

18. Assumed Compandor- Improve- 

ment—22 db 


19. Channel Nominal Level—20 db 


below -— 25 ke Deviation 
20. Tone Channel Level—26 db be- 
low 25 ke Deviation 


Propagation Loss Calculation. ‘Ihe 
distances involved in the various links 
are 15 to 120 miles. The shorter links 
will not be discussed. 

Referring to some of the published 
VHF 


year-round median basi 


long-term propagation 


data, amd 4 
transmission losses for the longer links 


are estimated as shown in Table 2. 


Table 2 

Distance Loss 

Link Miles db 
Jalamid-Badanah 58 154 
Uwaigilah-Rafha 90) 168 
Shubah-Qaisumah 90) 168 
KM 1013-Beaufort 105 171 
Turaif-KM 1013 120 176 
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FIGURE 5—Assembly of cavity filters 
which perform duplexing function at KM 
1013 Relay Station. 


The first three links listed are the 
remote control links in Arabia. It was 
found that 60 watt transmitters and a 
large array at only one of the two 
terminals was adequate for the 58- 
mile link. The other terminal uses a 
single large 10 db corner reflector. All 
the other links listed in Table 2 use 
the large array as show in Figure 4 
and 250 watt transmitters. 


Reliability Calculation. The total 
system gain available in terms of dec- 
ibel above receiver threshold is as 


follows: 


Transmitter Power. . 24 dbw 
Antenna Gain (over 
re 18 db 


Receiver Threshold 139 dbw 


ES ee 211db 

Losses for the 120-mile link are: 
Long-term median 

Propagation Loss ......... 176 db 
Duplexing & Transmission 

| ine # SSeS 6 db 

NES. apd sn ora ae od ea ae ae th 182 ab 

The fading margin is thus 


211 182 29 db. Allowing 16 db 
for long-term seasonal fading, 13 db is 
available for short term Rayleigh-type 
fading during the most unfavorable 
| percent of the hours. Assuming that 
the diversity combiner performance 
is intermediate between ratio squared 
combining and switch type dual di- 
versity, this provides a reliability for 
the 120-mile link of 99.9 percent. Ob- 
servation of this link for nine months 


and a number of ‘signal recordings 


PIPE LINE INDUSTRY @ 


during afternoon hours indicate tha 
something close to this performanc: 
is being achieved. The lowest short 
term median signals observed have 
been approximately 4 uv at the re 
ceiver inputs. This corresponds to ; 
path loss of 198 db. The lowest signal 
almost always occur in the middle o1 
late afternoon. During summer night 
free space signal levels (twenty milli 
volts) are occasionally approached. 


An automatic bandwidth restric 
tion’ addition to the receivers is being 
tested. This will provide an additiona 
6 db of system gain in the form of ¢ 
lower receiver threshold during the 
deepest fades. This will increase the 
reliability of the longer links to greater 
than 99.99 perc-nt at the cost of 
small amount of level variation in the 
carrier channels during the deepest 
fades. 

A study of noise level—cosmic, ter- 
restrial thermal noise—and antenna- 
to-receiver loss noise indicates that a 
2-3 


db overall noise figure (antenna 


temperature 45°C) would be attain- 
able 75 percent of the time using para- 
metric amplifiers as pre-amplifiers be- 
fore the receivers. The peak cosmi 
noise figure during the remaining 25 
percent of the time is 7 db for antennas 
facing 290°-319° and 5 db for an- 
tennas facing 107°-139°. Parametric 
amplifiers are being built for trial use 
on one of the longer links. If their ap- 
plication to the system proves success- 
ful, another 2-3 db gain in perform- 
ance will be available. 

The current 5-db noise figure was 
obtained by substituting the E88CC 
dual triode in-a cascade circuit for the 
original grounded grid 6AN4. 


Diversity Arrangements. As shown 
in Table 1, frequency spacing of from 
+ to 17 megacycles were used to pro- 
vide frequency diversity operation. 
Frequency spacings as small as one 
megacycle have provided good divers- 
ity action on test circuits in Arabia. 
Although no quantitative information 
has been gathered, the degree of im- 
provement in circuit performance in- 
dicates that substantially the full di- 
versity advantage is being realized. 

A simplified baseband diversity com- 
biner of the common-cathode type de- 
Mack® is used. Three 


10,000 hour tubes are em- 


scribed by 
E88CC 
ployed. The contribution to output 
from each receiver is controlled by the 
signal level directly rather than by the 
S/N ratio. The form of the actual 
transfer function has not been deter- 
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’ KM 1013 relay station. RG8/U cable is used for inter- 
connection. Lengths are odd numbers of quarter-wave 
lengths at 165 mec, except those connecting to an- 
tenna junctions which are adjusted for minimum 
standing wave ratio. Approximate frequency of each ’ 
branch is shown. AREC A TRANS MOBILE TRANS A REC . 
mined. This unit is satisfactory for the — talking locations while using the stand- re 
, i ‘ . , rans 
resent purpose. It is planned to in- ard microphones in the handsets. All —— South 
stall an IF combining system in the handset microphones in noisy loca- Trans Trans 
. ° — : l; ‘ed | . : Ili East West 
future. tions were replaced by noise-cancelling ——<— p90 120 
units. These reduce pickup of ambient wv y 
: The noise by 15 db. a . | 
Voice Channel Performance. | hx eae a Mobile ~~ 120 Iiobite 
derived channels terminate in opera- Nn noisy locations such as the gas | Trans. $120 3720-4 | Rec 
tors’ switchboards at Beirut and turbine pump house at Turaif, higher , ) 10 \ 120 
luraif. Manually keyed tones in each than normal receiver levels are of 20 < 120 
channel are used to light the calling Value. By maintaining the oil dispatch- wv, a. 
- 7. =) . ° f ° ° ° ———s yf — 
imps on the distant switchboard. It mobile circuit on a four-wire basis re- Rec. ow . Rec 
was necessary to reduce the planned C©!V levels of 0 dbm are used with- West | East 
deviation of the transmitters by the Ut risk of singing. The operating con- Rec 
; " : ; sine 4 s T 2 . South 
arrier channels by 6 db in order to S0lettes at Beirut and Turaif have a 
- ers : ania »rovision for switching in a resistance ; — 
duce crosstalk into the non-com brid ; FIGURE 8—Pentastar hybrid network. 
pandored physical channel to the "y?rd and on appropriate pad to al- Each receiver modulates all transmitters, 


evel shown in Table 1. This produces 
10 db S/N in the carrie 
hannels on a test tone level to weight- 


median 


ed noise basis. With the compandor 
mprovement, satisfactory channels 
we provided. 

The physical channel (oil dispatch- 
nobile relay channel) is available at 
the operating positions of the Beirut 
il dispatcher and the pumphouse op- 
erator in Turaif. It is also available at 
he Qaryatain pumphouse, although 
this is normally unattended, and the 
office and home of the Qaryatain sta- 
tion supervisor. 


A transistorized speech clipper unit 


low connecting the circuit to the tele- 
phone systems, if required. 


Mobile System. Table 3 lists some 
of the the Mobile 
System. 


Table 3—Mobile System 


1. Modulation— Phase 


characteristics of 


2. Transmitter Power—250 watts ex- 


cept 50 watts at Sidon Terminal 
15 ke 
10 ke 


20 db quiet- 


3. Maximum Deviation 
+. Receiver Bandwidth 
5. Receiver Sensitivity 
ing for .6 uv input 


but is isolated from the transmitter, serv- 
ing the same direction as the receiver. 
Transmitters or receivers may be inserted 
in the unused branches if required. 


10. Speech Clipping—10 db 


11. Calling Tone Frequeney—3000 
cvcles 
In the western sector complete covVv- 
erage along the pipe line and nearby 
KM 


1013 provide coverage tor cars out ol 


roads is provided. Beaufort and 


range of Sidon and ‘Turaif, Through 


this circuit the Beirut oil dispatcher 
can maintain immediate contact with 


provides 10 db of speech clipping on ©. ey Talk-Back Range— line patrol or repair activities in this 
this channel. Maximum output is peupiecennes sector. In Arabia coverage is provided 
limited to a value which produces 5 7. Telemeter Channels—Four 3400, between the remote controlled station 
ke deviation of the transmitters. A 3600, 3800 and 4000 cycles, time- and the controlling station. A tone 
low-pass filter at the output of the shared calling transmitter is installed in each 
unit prevents distortion products from 8. Deviation for Telemeter Tones radio vehicle to provide positive call- 
interfering with the tone or carrier 7.5 ke ing to the pumphouses or oil dispatch- 
channels. Speech clipping would not 9. Deviation for Voice (max)—7.5 er. A dual-front-end receiver is em- 
be advantageous in some of the noisier ke ployed to permit reception of both 
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FIGURE 9—Gas turbine pump house at Qaryatain, Jordan. 


base stations and relay stations. The 
transmit and receive frequencies at 
stations are 


relay separated by ap- 


proximately 5 mec to allow use of 
the antenna array for both functions 
simultaneously. Talk-back range into 
the corner reflector arrays from a car 
with a roof-mounted 4-wave whip is 
90 to 60 miles. 

It is planned to install E88CC cas- 
cade preamplifiers feeding all mobile 
base station and relay station receivers. 
This will reduce the overall noise 
figure of the receiver by approximate- 
ly 5 db increasing the ultimate talk 
back range by approximately 5 miles. 


Tower, Antennas and Transmis- 
sion Lines. Details of the tower and 
corner reflector antenna arrays at 
KM 1013 are these: the tower is 200 
feet high, 33 feet square at the base 
and 7 feet 8 inches square in cross 
section for the top 53 feet. A hand 
winch, to which-an electric motor can 
be attached is available for lifting 
materials. 

The eight platforms and top plate 
are spaced two meters apart. These, 
along with the guarded ladder make 
the tower feel relatively safe, facili- 
tating any necessary work on the an- 
tennas or transmission lines by radio 
technicians. The tower is designed to 
withstand 30 psi wind pressure on flat 
surfaces with the antenna installation 
shown. 

It proved very important to insure 
that all metallic attachments to the 
towers such as conduits, winch cables 
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and guard chains were securely fas- 
tened so that they do not hit against 
the tower in the wind. Intermittent 
noise interference was traced to this 
source in several instances. 

The thirty-two individual corner re- 
flectors comprising the array are stock 
models with slight modifications. They 
were assembled in groups of four on 
the ground. The stacking harness is 
designed to allow using an array of 
+, 8 or 16 should it become necessary 
to disconnect a portion of the antenna 
for maintenance. The median gain 
measured on installed antennas is 22 
db over a dipole. The standing wave 
ratio is well below 1.5 to 1 
156-174-me band. 


over the 


The antennas themselves are gen- 
180-feet above 
Beaufort Relay the 
effective height is at least several hun- 


erally approximately 
the ground. At 


dred feet as the antenna is mounted 
on a 100 foot tower which is near the 
edge of a precipice. Thus in all cases 
the antenna arrays are at greater 
heights than one-half vertical correla- 
tion distance which is 
D,/2 = rAa/2d 
where a modified earth radius 
d path distance 

according to Gordon." This is approxi- 
mately 150 ft. for the present case. 
During the afternoon hours, when the 
scatter mode of propagation prevails, 
no appreciable further gain is avail- 
able at 160 mc by further elevation of 
the antennas. Fortunately, this height 


is also sufficient to provide adequat: 
mobile coverage. 


Antenna-Duplexing Filters. Figur 
7 is a schematic diagram of the array 
of cavity filters shown in Figure 5 
Each cavity is rated at Y2-db insertior 
The 


tween a 


loss. median measured loss be 


transmitter or receiver an 
the common junction to which th 
transmission line connects is 1.7 db 


Attenuation of transmitter noise a 
receivers is 65-85 db. This is sufficien 
so that transmitter noise is not de 
tectable in the receivers. Attenuatior 
of transmitter voltages at the receive! 
inputs is of the same order and ther 
is no detectable desensitization of the 
receivers. The 34-wave bridge splits 
the mobile relay transmitter powe1 
between the two directions and allows 
the mobile receiver to be fed by bot! 
antennas. At the same time, the two 
antenna junctions are effectively 1so- 
lated from each other. In assembling 
this system it proved very important 
to make neat, secure connections be- 
tween the cables and the terminating 
plugs. A finished assembly is required 
“shake and bend” test while 


listening for 


to pass a 
noise in the receivers. 
Tune-up of the system is accomplished 
the aid of 


directional wattmeter. 


with a feed-through type 


Relay Station Equipment and Cir- 
cuitry. Equipment at KM 1015 in- 
cludes transmitters, receivers, di- 
versity combiners, and monitor rack. 
This station is equipped with an ai 
conditioning system. Temperatures at 
this location peak at 105-110 degrees 
during summer days. Four independ- 
ent refrigerant circuits are employed 
to minimize the possibility of a com- 
plete air conditioning failure. Should 
this occur a temperature actuated sys- 
tem will disconnect all primary 
power. Two to three of the four com- 
pressors will generally carry the load 
leaving some margin for maintenance. 
The building is sealed and has no 
windows. 

The power plant is in a separate 
building and a few yards from the 
radio building. Two 30/KVA air- 
cooled diesels are employed. Auto- 
matic switch gear controls the cycling 
of the two units and starts the stand- 
by unit should the operating unit fail. 
A month’s supply of diesel fuel is 
available in a storage tank in a sepa- 
rate room. The reliability of this 
plant has proved excellent. 

A pentastar hybrid* facilitates the 
tieing in of the spur link to Qaryatain 
Pump Station on a baseband basis 
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nd provides connections for the mo- 
ile system relay transmitter and re- 
eiver and a future telemeter receiver. 
he pentastar network, Figure 8, is 
bricated of ordinary unselected 5 
rcent carbon resistors. It provides a 

to 35 db loss between transmitters 
nd receivers which are to be isolated 
nd approximately 9 db insertion loss 


tween other sets of terminals. 


Remote Control of Pump Stations. 
the 5.000 HP com- 
istion gas turbine pumping station 

Qaryatain, Jordan. This in- 
tallation is controlled remotely from 


Figure 9 shows 


luraif pump station in Saudi Arabia 
the KM 1013 station. The 


iraif pumphouse operator can Start 


relay 


nd stop the turbine and set the dis- 


which the unit 


( irge pressure pro- 
duces 

(hese control functions are pro- 
ded by an all-relay code selector 


stem. The system is interlocking so 


it no operating function is per- 
rmed by the system without a signal 
from the remote unit confirming that 
e proper function selection has been 
ide. Thus the 


it down, for 


turbine cannot be 


instance, by noise o1 
nterference on the radio system. The 
ipervisory system display at the mas- 
ter station indicates valve positions, 

completed starting sequence of the re- 
note turbine and various malfunctions 

ich are graded as first, second, or 
ird order depending on the impor- 
ince of the malfunction. A procedure 
provided for checking the proper 
peration of 
ent itself, 


the supervisory equip- 
lhe Qaryatain turbine and the re- 


otely controlled turbines in Arabia 
ire self-monitoring and self-protecting 
nits. The starting and stopping se- 
uences are automatic once they have 
The 


inctions are thus simplified and made 
ss critical. 


een Initiated. remote control 


Figure 9 shows the Qaryatain 
uumphouse with the tower and an- 
nnas mounted on the roof. 
Telemetering. |ischarge 
uction pressure, air temperature and 


pressure, 


lischarge pressure control system set 


int are telemetered to Turaif and 
to the oil dispatching office in Beirut 
ia KM 1013 relay station. The tele- 
neter tones which consist of 10 to 30 
ycle modulated frequency-shift tones 
1 3,400, 3,600, 3,800 and 4,000 cycles, 


modulate the mobile relay system and 
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are received in Turaif and Beirut over 
this system. The mobile relay trans- 
mitters and receivers were modified to 
extend the frequency response to 6,000 
cycles and provide separate inputs and 
outputs for the voice channel and the 
tone channels. 


The tones are not on continuously 
but are sequenced with each tone on 
for 1'/-seconds. One-half the mobile 
system deviation is used for the tones 
providing a good signal-to-noise ratio 
in the tone channels down to the re- 
ceiver squelch point. As this is not a 
diversified system and the system gain 
is of the same order as the point-to- 
point system, from time to time the 
fade 


receive! ey uy 


will below the 


level of the 


signal squelch 

When 
this occurs, the recording pens main- 
tain the last position until the signal 
No loss of data 


the fades are short compared to the 


reappears. Occurs as 


rate of change of the measured quan- 
Should a 


occur [ol 


tities, failure of the tones 


any reason the recording 
pens will return to the zero point on 
the scale within 30 seconds. This same 
feature holds a pen in its last previous 
position during the tone-off portion 
of the commutation period. 

Use of the 


equipment to carry the telemeter tones 


mobile relay system 


minimizes the tone loading on the 


backbone system and avoids future 
filtering problems when the Arabian 
links are connected in to the western 


sector. 

The mobile units have low-pass fil- 
ters installed in the audio amplifier 
filter out 
the tones. No intermodulation prod- 


sections of the receivers to 
ucts in the voice band are noticeable 


Table 


at the deviation levels shown in 


9 


). 


Surge Protection Trip. The surge 
protection trip function, mentioned 
earlier, reduces to idle speed the tur- 
bines at Turaif pumphouse whenever 
the Qaryatain turbine trips off the 
line for any reason. The positive surge 
of pressure generated at Qaryatain 
when this occurs travels back toward 
Turaif at a speed of approximately 
one kilometer per second, Within a 
short time certain critical points be- 
tween Qaryatain and Turaif, points 
where pipe wall thickness changes, 
will be overpressured unless a nega- 
tive surge is initiated from Turaif 
within a few seconds. The rapid re- 
duction to idle speed of the turbines 
at Turaif provides the negative surge. 


PIPE LINE INDUSTRY 


The surge protection trip signal is 
provided by a 3,750 cycle frequency- 
shift tone carried by the dual-diversity 


backbone KM 


‘Turaif tone shifts 


system via 1O13 ste 
This 


frequency to mark frequency when a 
trip occurs. A 


Irom spact 


three-second delay in 
the response ol the receiver at Turait 
bridges across momentary lapse in the 
signal such as those caused by momen 


lary propagation outages 


The system must be as fail-safe as 
possible as the consequence ol an un- 
detected 


failure could be 


This 


tone to rest 


a ruptured 


| 


pipe line is accomplished by 


causing the at space-tre- 


quency normally and utilizing a mark- 


return feature in the receiver whicl 


actuates the pressure-reduction func 


tion should a failure of the 


tone OC- 
cur. Failure of any power supply or 
will cause 


transmitter tubs a pressure 


reduction, as will failure of any tube 


in the receiver with the exception ol 
one which is operated with plate cur- 
rent normally cut off. A second tubs 
wired in parallel and frequent testin: 


minimize this risk 


At Qaryatain a surge tank is neces- 


sary in addition to the pressure-reduc- 
In the 


lapline the base station pressure re- 


tion function eastern sector olf 


duction alone protects against over- 


pressuring the critical points 
This system has been generally sat- 
isfactorv. No 


sure chargeabl 


failure to reduce pres- 
to the communication 
system o1 


tone equipment has oc- 


half 


nnecessary 


curred in the first vear and one 


since they were installed [ 


pressure reductions from all causes 


have been intreque nt 


Plan For Expansion of the System. 
On the basis of the performance of 
the system to date, it has been decided 
to install the three links required to 
complete the system over the entir 
754 miles of the pipe line. Facilities 
to be provided by the completed sys- 


tem are: 

1. Oil dispatch and mobile voice cir- 
cuit 

2. Two teletype circuits—oil dispatch 
and general purpos 

3.A 
trunks between the major locations 

4. Supervisory 


and surge protection trip functions 


small number of  interdialing 


control, telemetering, 


Needle SS tO Say. 


design 


Economic Factors. 


in all stages of the and con- 


struction of any new facility, such as 
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a comniunication system, unremitting 


efforts must be made to achieve the 
essential functions at the lowest pos- 
sible total cost. This is perhaps es- 
pecially appropriate for investments 
in remote areas. 

The number and necessary quality 
of the voice channels required by a 
private industrial user can easily be 
overestimated leading to a wide-band 
costly system. In situations where wide 
latitude is permitted in the choice of 
operating frequencies, we believe that 
the type of system described represents 
good value in terms of functions and 
services provided for a given minimum 


investment. 
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Dual-Beam Microwave System 








and purpose is to prevent outage 
when the main unit, which the 
standby is protecting, fails. Should 
this ability be anything less than 100 
percent reliable, and tend to actually 
increase Outage time because of this 
factor, the installation and _ justifica- 
tion of conventional standby leaves 
much to be desired. This author has 
witnessed numerous instances when 
false switching to standby occurred. 
The standby unit was defective and 
the system was out until a mainte- 
nance man could arrive at the site. 
What makes this type of occurrence 
so frustrating is that the main unit 
was functioning properly until it was 
removed from operation by the false 
switchover. With the dual-beam sys- 
tem failures of any of the R.F. units 
is immediately alarmed, therefore, 
the working status of the entire sys- 
tem is known at all times. 

5. Outage for checking. One prob- 
lem encountered by technicians main- 
taining standby equipment is finding 
the opportunity to check such equip- 
ment. 

With either the “hot” or “cold” 
standby equipment this final check of 
the equipment is an absolute neces- 
sity. If the maintenance man is not 
positive the standby unit will operate 
satisfactorily, and may interrupt traf- 
fic when placed into service, he is 
usually required to wait until all the 
channels are clear of traffic. This 
takes time. If the standby is not func- 
tioning properly the maintenance 
man attempts to locate the problem as 
quickly as possible; however, outage 
time is being incurred and he is work- 
ing under considerable pressure. This 
is not conducive to good mainte- 
nance. This problem also affects main- 
tenance or trouble clearance on a 
main R.F. unit when the station is on 
standby. The equipment has to be 
placed in actual operating service be- 
fore the status of the defective unit is 
fully known. 

Because each R.F. path of the 
dual beam system is independent of 
the other, the maintenance man can 
perform his routine work, or trouble 
clearance under actual operating con- 
ditions without disturbing traffic. 
This is the tremendous advantage of 
a dual beam system. 

Costs. In comparing the cost of a 
dual beam system with a system 
employing conventional standby 
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Continued from Page 4 
equipment, the comparison is vei 
favorable. Compared with a systen 
employing 100 percent standby equip 
ment, the cost comparison resolves t 
two additional transmission lines t 
the top of the microwave tower, an 
the special center-fed polarized hor 
driven parabolic reflector, versus th 
switchover and sensing equipment ¢ 
the standby unit and the conventiona 
dipole parabolic reflector. 

Compared with a system employ 
ing 50 percent standby equipment 
the cost comparison is similiar to the 
above with the exception, of course 
that an additional R.F. unit con- 
sisting of one transmitter and on 
receiver is required for the dual bean 
system. 

In conclusion it can be stated that 
the installation of a dual beam micro- 
wave system cannot by itself guaran- 
tee a 99.9 percent plus reliability 
factor if the basic design of the R.F. 
and associated equipment, or the rou- 
tine maintenance program, is not 
sound. However, with everything 
being equal, it has demonstrated con- 
clusively its superiority to systems em- 
ploying conventional standby equip- 
ment and should, for its users, bring 
them much closer to the ultimate goal 
of 100 prcent reliability—The End 
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CONTROL—COMMUNICATIONS SPECIAL REPORT 


Local Automation at Transwestern’s 


Unattended Compressor Stations 


Remote supervision depends 
on assured local starting and 
stopping of the units 


By R. W. Smith, Jr., Chief 
Electrical Engineer and 

J. G. Vietas, Electrical Engineer, 
Gulf Interstate Co.. Houston 


FROM FIRST TO LAST, Transwestern 
Pipeline Company's compressor sta- 
tions are designed for unattended, 

itomatic operation. 

The stations are almost identical. 
Each one is powered by two 3,500 hp 
LSV 16’s driving RFB-24 centrifugal 
compressors through a gear speed in- 
creaser (See Pipe Line INbustry 
\ugust, page 30-38). This equipment 

proving flexible, efficient and_re- 
able. What’s more, the engines are 


easy to start; this is very important. 


What are the engine requirements 
for automatic operation? From a con- 


trol standpoint, the selection of the 
above equipment was indeed fortu- 
nate. The excellent flexibility of the 
compressor package is the prime rea- 
son why simple speed control is suffi- 
cient to provide operational gas 
control along the mainline. But this 
characteristic alone is not sufficient to 
justify its use in a fully automatic un- 
attended compressor station. It must 
also be easy to start and the starts 
must be as near 100% successful as 
can be achieved. The combination 
characteristics of easy starting and 
flexibility in operation as found in 
this particular compressor package 
are the fundamental reasons why 
‘Transwestern’s mainline stations ar 
expected to be so successful in auto- 


mati opel ation. 


Starting the engine is the most 
critical control operation at any auto- 
matic station. Once an engine is 
started and placed in service, it is a 
fairly easy control job, but the true 
mark of an automatic station is the 


automatic starting and stopping of 





Each of the 3500 hp gas engine driven centrifugal compressor units have individual con- 


‘ 





trol consoles. Engine start-up sequence begins only when specified conditions exist. 
Starting or stopping will come on command of dispatcher in Roswell. 
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the units. This problem has been suc- 
cessfully handled at the new lrans- 
western stations. Once the sta 
stop order is initiated by the dis- 
pat her, the controls proceed with the 
execution of the orders in a smooth 


and safe manner 


Before acting to start the engine 
remotely—Actually, the controls are 
already on the job before the dis- 
patcher can start an engine. A num- 
ber of functions must be satisfied be 
fore the start controls will accept a 
start order, or in other words, the 
controls must have operated prope rly 
on the unit during the previous stop- 
ping of the engines. Functions that 
must be in the proper order before the 
command to start can be ac epted are 


as follows: 


| Manual-Automatic selector 
switch on the engine panel must 


be in the automatic position 


2. Remote-local switch on engine 
station panel must be in the re- 
mote position 

». Ignition relay on engine must be 
open 

+. Main fuel gas valve must be 
open 

). Safety fuel gas valve must be 
closed 

6. Suction, discharge and purgt 
valves must all be in a closed 
position in the gas piping to the 

compresso! 

Blowdown valve must be in the 

open position 


Engine run remote relays must 


be energized 


A number of controls are normally 
by-passed at the beginning of the 
starting sequence to allow the unit to 
start. Functions of this type are 

1. Compressor Vibration 

2. Gear Vibration 

». High Jacket Water 


ture 


emp ra- 


+. Low Engine Oil Pressure 
9. Low Gear Oil Pressure 
6b Low Compresso1 Q)] Pressure 


/ Low lurbochare Oi] Pressure 


5] 











LONELY STATION at Thoreau, N. M. will be remotely supervised from Transwestern’s 
ultra-modern control center now nearing completion at Roswell, N. M. But actual op- 
eration for the most part will be controlled by local instrumentation. 


8. Low Compressor Seal Oil Level 
i) Seal Oil Ac- 
Level. 

When the 


above conditions have been satisfied, 


Low Compresso1 


‘Tank 
Pushing the “button.” 


cumulator 


the starting controls are ready to ac- 
cept the dispatchers engine start order. 
From the central 


N. M., the 


proper station, and the proper engine 


office in’ Roswell, 


dispatcher selects the 
at that station and pushes the “en- 
vine start” button. To actually send 
the order to the station, he must then 
depress the “Data Send” button and 
the order is encoded and transmitted 
to the station. During the actual start- 
ine of the engine, the “Engine Run” 
indicating light on the Roswell display 
board will be flashing off and on. This 
continues until the engine is running 
properly and is placed on the line. 


Che light then burns steadily. 

If the engine fails to start, the light 
eoesS oUt light, either 
“Shutdown 


comes on to indicate which 


and another 


“Shutdown Restart” o1 
Lockout” 
type of shutdown has prevented the 
engine from starting. If it is a func- 
tion that permits a restart, the dis- 
patcher may again initiate the “En- 


Start” 


vine order to the station. 


Shutdown-Restart functions that 
apply, not to the 
quence, but also protect the engine 


only starting se- 


during normal operation are: 
1. High Engine Oil Pressure 


2. High Gear Oil Pressure 
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3. High Engine Oil Temperature 

t. High Gear Oil Temperature 

5. High Seal Oil Accumulation 
Tank Level 

6. Low Seal Oil Accumulation 


Level 
7. High Seal Oil Tank Level 
8. Low Seal Oil Tank Level 
9. High Engine Oil Level 
10. High Jacket Water 


‘Tempera- 


ture 

11. High Starting Air Temperature 

12. False Compressor Valve Posi- 
tions 

13. High Compressor Case Tem- 
perature 

14. High Compressor Thrust Bear- 


ing Temperature 
15. Compressor Seal Leakage 
16. High Discharge Gas Temp 
17. Engine Overspeed 
18. Starting Sequence Fault 


Shutdown-Lockouts. If during the 


starting sequence, another class of 


unit to be shut- 


down, the dispatcher would not be 


functions cause the 


allowed to restart the unit. Functions 
of this are identified as “Shut- 
down-Lockout.” They protect the unit 


type 


in normal operation as well as during 
the starting sequence. Those functions 
are: 
1. Fan Vibration 
Engine Vibration 
Gear Vibration 
t. Compressor Vibration 
5. Gas Piping Vibration 
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6. Low Engine Oil Pressure 

7. Low Turbocharger Oil Pressun 

8. Low Gear Oil Pressure 

9. High Engine Crankcase Pressur 

Re-starting. These functions requir 
the station personnel to go to the e1 
vine and reset the controls and corre« 
the trouble if necessary before the di: 
patcher can restart the unit. This ay 
plies primarily to normal operation « 
the unit: however, a number of tl 
functions are by-passed during th 
early stages of the starting sequenc 

When the “Engine-Start” order i 
received at the station, the signal 
decoded and the 
gaged. From this point, on into th 


start relay is e1 
starting sequence, the controls are di 
signed for series or sequential opera 
tion. This important design techniqu 
results in a fool-proof control systen 
with the the safi 
successful starting of the engine an 
the proper placing of the unit on th: 
line. 

The series technique and what it 
means. As applied to Transwestern’s 


end result being 


controls systems, the series technique 
simply means that each step in the 
starting sequence must be satisfied be- 
fore the next step is allowed to take 
place. The only possible drawback to 
this type of system 1s that if a single 
event in the series of events is not sat- 
isfied properly, the starting of the unit 
would be delayed until that event was 
satishied. In an this 
might unattended 
station, an engine might require sev- 
eral hours before it would be started 
if it started at all. 
“Watch dogs.” To 


this, a number of 


extreme case, 


mean that in an 


euard against 
timers 
are utilized. They constantly monitor 
kev steps in 
Should a_ particular event require 
more time than that previously deter- 
mined, the 


“watch dog” 


the starting sequence 


timers would 
shut down the unit and the unit an- 
nunciator 


“watch dog”’ 


would starting 
fault this 
allows the dispatcher an attempt to 
restart the unit. 

THE STARTING SEQUENCE 


As ‘the start control relay is ener- 


display a 


sequence flag. However, 


gized, the seal oil fill pump is acti- 
vated until such time as the seal oil 
level is satisfied. At this time, a two- 
minute energized. 
When the level in the seal oil tank is 


satisfied, seal oil is then directed from 


timer monitor is 


the tank into the compressor bearings. 
The starting sequence 
timer will be satisfied if the engine is 


two minute 
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p to at least 200 RPM within the 
lotted time. 
As the seal oil level control is satis- 


d, the purge valve opens. The blow- 
wn valve closes after a 15 second 
irge and a pressure of 105 psi is 
lowed to build up in the compressor 
se at which time the purge valve 
SCS. 
The starting air valve is opened at 
is point, and air is admitted to the 
gine. It then accelerates up to 50 
PM on starting air. At that speed, 
engine air purge timer holds the 
ngine at 50 RPM to sweep out or 
yirge the engine of possible fuel gas 
hat may have accumulated in it be- 
re ignition is applied. After the en- 
ine air purge time has elapsed, the 
nition relay applies ignition to the 


engine. The ignition repeater relays 


then allow the safety fuel gas valve 
to open. The engine, now running on 
the starting fuel gas, accelerates past 

e 200 RPM speed to about 240 
RPM. This satisfies the two minute 
timer previously energized when the 
seal oil level control was first satisfied. 
\t the 200 plus RPM speed, the seal 
oil fill pump is shut off, the starting 
air valve is closed and another timer 
is activated. This monitor allows a 
period of five minutes during which 
the valves to the centrifugal compres- 
sor are to be opened. 

At the same time, the main fuel gas 
valve is allowed to open fully, and the 
engine oil pressure by-pass timer is 
started. A one minute period is 
illowed by this timer, after which all 
low oil pressure controls are placed in 
service. As mentioned above, a num- 
her of these safety shutdown controls 
vere by-passed during the first part 
of the starting sequence. 

As the main fuel gas valve opens, 
two relays are closed. One re-opens 

1e purge valve allowing gas to enter 
ie compressor case and the pressure 
» build up in the case from 105 psi to 
il] suction pressure. The second relay 
ctivates the set point change timer. 
(his monitor allows 45 minutes for 
he unit to build up the discharge 
ressure to within eight psi of the set 
oint pressure. If the unit does not 
itisfy this condition, an alarm will 
e indicated through the set point de- 
iation relay, 

When the compressor case is fully 
ressured to suction pressure, the dis- 
harge valve is allowed to open fully. 
When the latter is fully open, the suc- 
tion valve is then allowed to open, 
thereby, loading the compressor. At 


this time, the purge valve is closed. 
When the fully 
opened, a relay deactivates the five 


suction valve is 
minute timer that was monitoring the 
loading of the compressor. If the load- 
ing had taken more than five min- 
utes, this timer would shutdown the 
unit, but would have allowed the en- 
gine to be restarted. 

As soon as the suction valve is fully 
open, there are a number of functions 
that must be satisfied to prevent the 
unit from being shutdown on engine 
valves “false position.” These func- 
tions are: 


1. Purge Valve Closed 


2. Suction Valve Open 
3. Discharge Valve Open 
t. 200 RPM Speed Relay Ener- 


eized 
5. Blowdown Valve Closed 

In addition to these functions, ad- 
ditional controls that were originally 
by-passed in the early stages of the 
starting sequence are now placed in 
service. These functions are the com- 
vibrations and the 
Next, 
the flashing run light which has been 
indicating an engine start up, starts 
burning steadily indicating that the 
engine is on the line. At this time, the 
speed of the engine is slowly increased 
until it matches the speed of the othe: 
engines. During this period, the en- 


pressor and gear 


high jacket water temperature. 


gine warms up and eases into its load. 
Thus the starting controls are fully 
satisfied and control now passes 
smoothly over to the discharge pres- 
sure controller for operational control. 

Placing a Second Unit On the Line. 
The above sequence applies to start- 
ing all main line engines. However, 
in the case where an engine at the 
station is already running and a sec- 
ond unit is to be placed on the line at 
the same time, a special provision is 
made to prevent surging or abnormal 
pressure increases. 

In this case, the running engine is 
gradually slowed to some speed above 
the minimum speed. Once the unit 
being placed on the line is loaded, 
and starts its gradual speed increase 

during the warm-up period), the 
first (or running) engine speeds up at 
a faster rate to more quickly re-estab- 
lish the original discharge pressure. 
This minimizes over-shoot of the dis- 
charge pressure set point. 

Should the second 
fail to start, an alarm is sounded both 
at the station and in Roswell. The 
speed of the operating unit, which 
had been reduced to bring the second 


or cold) engine 
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engine on the line, is automatically 
raised to whatever speed within the 
operating range is necessary to satisfy 
the discharge pressure set point. If 
the discharge pressure is not within 
8 psi of the set point within a 45- 
minute period, a set point deviation 
alarm is sounded, and the corrective 


steps can then be taken 


When both units are operating. Once 
the units are in operation, the various 
operational controls take over the 
supervision ol the operating engine 
The Shutdown-Lockout and Shut- 
down-Restart controls will safeguard 
the unit from malfunctions that may 
occurs during normal operation 


There is a third group of controls 
which also aid in supervision of the 
units. These controls merely sound 
alarms to alert the station personne! 
should they be present), that a situa- 
tion has arisen which should be in- 
vestigated. Sufficient time is allowed 
by this group of alarm controls for 
corrective steps to be taken. However 
if the particular situation is not cor- 
rected, the shutdown controls will 
then come into play to shut the unit 


These 


alarm-type controls safeguard the fol- 


down, thereby protecting it 
lowing functions: 
High Seal Oil Differential Pressure 
Seal Oil Level Warning 
Low Engine Oil Level 
Low Gear Oil Level 


Low Jacket Water Surge Tank 
Level 
Low Oil Cooling Water Surge 


Tank Level 
Water Pump Seal Leak 
For all 


alarm controls, a flag is displayed in 


groups of shutdown and 
the annunciator board to identify the 
Only the first malfunc- 
tion is identified so that the original 


malfunction 


difficulty is singled out 

A complete schematic layout of the 
complete automatic controls installed 
at Transwestern’s mainline compres- 
sor stations is shown in the accompa- 
nying drawing. This schematic clearly 
indicates which data is transmitted to 
and from an automatic station and 
the Roswell control center. Note that 
the dispatcher is kept constantly in- 
formed as to the operating conditions 
each automat 


that exist at com- 


pressor station. 
SHUTTING ENGINES DOWN 
An engine stop may originate with 
the dispatcher or it may come during 
any part of the starting sequence o1 
during operation as a result of a mal- 
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DIAGRAM OF REMOTELY CONTROLLED STA- 
TION. Shown at right is information from the station 
which is available at the Roswell control center. During 
engine startup a number of shutdown devices are tem- 
porarily by-passed. 
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Computer in the control center in Roswell 


teristics built in. This analog computer solves problems for the dispatcher relating to 
discharge settings etc. 


function. If the stop signal originates 
with either a Shutdown-Lockout or a 
Shutdown-Restart control, the shut- 
down is considered an emergency and 
the engine is shutdown immediately. 
In a normal shutdown the engine 1s 
first removed from the control of the 
discharge pressure controller and 
eradually slowed down to minimum 
speed. As the speed is reduced on the 
unit being shutdown, the speed of the 
other unit is increased to maintain a 
stable discharge pressure. By this 
method, the chances of a sharp 
“bump” in line pressure is minimized. 

In the case of the emergency shut- 
down, the unit is shut down from its 


has Transwestern Pipeline system charac- 


operating speed immediately by clos- 
ing off the safety fuel gas valve. Once 
this valve is closed, the shutting down 
of the engine proceeds in a sequential 
manner. The unit loses speed and at 
50 RPM the ignition is grounded. 

At this time, a relay operates, and 
the suction and discharge valves to 
the compressor are closed. When these 
valves are fully closed the blowdown 
valve opens and the compressor case 
is blown down. When the unit stops, 
the positions of the valves are re- 
checked for proper position. If a fault 
is detected, an alarm is sounded. In 


this manner, the unit 1s left auto- 
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matically in a position so the contre 
will accept a new start order when J 
it is issued. . 
Electro-pneumatic controls. Thy 
type of control system used for tly 
Transwestern units can be classed 
an electro-pneumatic system. That ‘s 
the control sensing elements are el 
tric and the execution arms of t 
controls are pneumatic. Combini 
both types of controls. electric at 
pneumatic, allows the use of the bes 


features of both types without the dis 


advantages of either. It also mea 
that the automatic compressor statio 
must be completely self-sufficient. A: 
elaborate standby electric power sy 


tem has been incorporated in t . 
Stations to insure continued operatior 2 
of the units under almost any co , 
ceivable set of circumstances. Pp 

Electric power. Each station h r 
two large engine-driven generator sets 9 J 


for its normal power supply. In th 
event both generators fail (only one 
normally required), the emergency) 
power is supplied by two small stand- 
by engine-generator sets. To furth 
back up the emergency power supp]; 
a full complement of storage batteri 
are available to supply the necessa 
DC power for at least eight hours. At 
the end of this period, it would b 
necessary to switch over to the stand- 
by manual engine controls. This w 
let the engines continue to operate o1 
pneumatic controls for at least 
additional eight hour period. 

In the event of a failure in the 
telemetering system, the controls 
the stations will continue to maintair 
the discharge pressure according 
the position of the set point as it 
last positioned by the dispatcher. This 
condition will continue indefinitely 
the station until the set point is al- 
tered by the dispatcher when contr 
communications are restored. A 
option to this method of operation 
Local-Automatic Control. This al- 
lows the controls to be operated b 
the station personnel who can receiy 
instructions from the dispatcher b 
radio or telephone. 

The design concepts of safe, re- 
liable, continuous operation have be¢ 
rigorously applied to all the contr 
systems at Transwestern stations. F« 
this reason, it is expected that TW’s 
unattended automatic compressor sta 
tion will prove to be safer in opera- 
tion than a fully manned statior 
Every possible step has been taken i 
the design to insure safe, continuou 
operation of the stations. 
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CONTROL—COMMUNICATIONS SPECIAL REPORT 


Computer Program for a 
Heated Crude Line 


Here’s the way to enter this complex problem in a computer 


By Dennis R. Horner 


al Dutch Shell. 
Hague, Netherlands and 


| Paul Fried, Enginec: 


il Dutch Shell, 
Hague, Netherlands 


[HERE IS no short method for 
ulating the thruput of a heated 
line because the differential 
iations describing the system can- 
in general, be integrated. Pres- 
drop can be calculated only when 
thruput rate is known. This means 
a trial-and-error method must 
ised. 
Such a calculation can take several 
n-days of work using conventional 
culating aids. However, this only 
ermines one instantaneous thruput 
which will change as the crudes 
ve down the line. Thus, the mean 
ruput rate can be obtained only by 
ermining a number of such instan- 
eous rates and averaging them. 
is calculation would perhaps run 
o months. It is almost prohibitive. 
In the case of the initial design of 
pipe line, such calculations have 
be repeated not only for the com- 
te pumping schedule but also for 
rious trial designs before the final 
ice is made. This is even more 
1e-consuming. 
With this in mind, a computer pro- 
im has been written to do these 
culations; and a somewhat simple 
rsion of this program played a con- 
lerable part in the design of Com- 
nia Shell de Venezuela’s North 


erminal System. 


The program was written in FOR 
RANSIT and then translated for 
e IBM 650 computer. Because of 
e similarity to FORTRAN, this 
eans that the program could easily 
‘made to work on most of the IBM 


() series computers also. 


Description of Problem 


General. The input data must pro- 
vide a quantitative description of the 
system. Data must include the follow- 
ing information: 

a) The geometry of the pipe line 

b The characteristics and loca- 
tions of pump stations 

c) The characteristics and loca- 
tions of heaters 

d The thermal properties 1.€., 
K-factors) of the surrounding me- 
dium. 

e) The order, quantity and physi- 
cal properties of the crudes compris- 
ing the pumping cycle 

Based on these data the compute 
reports the conditions along the line: 
pressure, temperature, Reynolds num- 
ber, etc. for different line fills cor- 
responding to various positions in the 
pumping schedule. As a final output, 
the computer reports the average 
thruput for the complete pumping 
cycle. 

Basic Elementary Case. To describ 
the program it is easier to present 


first of all a simple case. This is known 


_ as the “basic elementary case” (| BEC 


It is on this that additional com- 
plexities can be constructed 

Consider, then, a uniform pipe line 
pumping one crude only, with a single 
pump station and a single heater, 
both at the input end. The computer 
tackles the problem as follows: 

a) It divides the line into a num- 
ber of equal intervals. 

b) It makes a first guess at the 
thruput of the line 

c) Corresponding to this guessed 
thruput rate, the computer reads 
the pressure at the input end of the 
line off the pump curve 

d) It calculates the temperature 
of the crude on leaving the heate 


e) If the pressure or temperature 
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of the crude. or both exceed thi per- 
missible maxima, the computer then 
substitutes the maximum values fon 
the calculated figures 

{) The 


viscosity of the crude on leaving the 


computer determines the 


heater, and the Reynolds numbet 
7) From the Reynolds numbet 
turbulent. transit o1 


is determined, and henc: 


the type ol flow 
streamline 
the cooling rate and pressure gradi- 
ent at the exit of the heater 

h) The computer now moves on 
interval down the line and cal ulates 
the temperal ire at the end of this 
interval 
SUCCESSIVE ly 


i It now computes 


the viscosity. Reynolds number and 


pressure gradient at the same point 


}) If the flow type has not changed 


over the interval, the mean of the 
two eradients is used to determine 
the pressure drop over the interval 
If the flow type has changed, an ap- 
propriately weighted average gradient 
is used for this calculation 


k This procedurt is now rept ated 


for successive intervals. until Cat h SOC - 


tion of the line has been calculated 


1) If the 


sure does not agree with the value 


( ale ulated output pre s 


previously laid down for it (Le, if 
the cuessed thi uput rate was not 
a good one). the compute! makes an 


improved guess and starts 


‘ 


avalhh a 


sec tion Ge 


m) Eventually the calculated and 
specified pressures agree within a cer- 
tain specified accuracy, and the prob- 
lem 1S solved The compute! reports 
the hydraulic characteristics of the 
line | pressure, pumping rate, temper- 
ature, viscosity and Reynolds num- 
bet at each station down the line 


and stops 


For a summary ol the equations 


used by the compute! see lable | 


57 


—_—__— A 





START 

















| Read ae | 
i 


| nitalize Read Ares | 























Check Error Routines tto2 
and 








Warning routines 1 to 6 
T 











CONTINUE 
1 


Additional Complexities. The Basic 
Elementary Case (BEC 
tended to cover more complicated sit- 


can be ex- 


uations. 


Multicrude Pumping Schedule. The 
most important complexity which can 
be built into the BEC concerns the 
analysis of a complete pumping sched- 
ule. In this case the computer does 
the following: 

a) It selects for itself an initial 
instantaneous line fill from the pump- 
ing schedule. 

b) It proceeds to analyze this state 
in the same way as in the BEC, pay- 
ine due regard to changes in crude 
as it proceeds down the line. When 
it has derived an acceptable through- 
put rate it reports, in addition to the 
hydraulic details of the BEC, some 
relevant details of the crude inter- 
faces. This information is intended to 
assist in assessing the extent of any 
crude mixing between adjacent 
batches. 

c) Instead of stopping (as in the 
BEC) the computer now proceeds to 
analyze a state of affairs occurring 
somewhat later in the pumping cycle. 
To work with a line fill corresponding 
to this new state of affairs, the com- 
puter “advances the fill,’ by moving 
the crude batches a given number of 
intervals down the line. It automatic- 
ally drops any batches which have 
now left the line and introduces fresh 
batches, if necessary, at the input end. 

d) The computer analyzes and re- 


ports on this new line fill as described 
4 


in (b 

e) The operation of advancing the 
hill, analyzing the line and reporting 
the results, continues until either (i 
the complete pumping cycle has been 
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no 
| Report 777 Error pumping cycle sufficient to Hill line? 





Block diagram for a heated pipe line computer program. 


o— 





Adjust constants in 
eccordence with units used 


| Compute line volume | 




















| Are multiple tenders present? | 











oa 
ls total volume comprising 











| 


1 
Hf so instructed, select 
total number of rotations 








| Punch 1 


T 


| 








to cover pumping cycle; 
also adjust number of intervals 
to advance line fill Hf this assists 
determining number of rotations 

















Ly 


| Calculate volume of interval | 











—t $4 any 777-Error been epora 
































_.... can be mede to continve ___ PO ices 
Routine 2 
Punch 2 Compute pipe line changes 
(©. convert distances 
to interval numbers) 
L oo 
i 
Punch 3 i © 


Compute crude changes 











(©. convert tender 
volumes to intervel numbers) 























to interval numbers 











i 
_ —fn is heaters present 7 | 
| 








Convert distance to 
pump stations 
to interval numbers 
y 





Punch 5 

















no 
Routine 5 
Are pump stations present ? 
| 
no 


| 
~~ 
! 
































— distance to yes |Routine 6 | 
- os sna poms | Do see change? 
no- 
Punch 6 
| Rovtines 4, 5 
t | & 6 are done 
al in one loop 
r--------- eit actinic 
L Additional “Book keeping ' 

















Convert, for orientation purposes, 











PIPE LINE INDUSTRY @ 


intervals to length volume 














CONTINUE 
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ls any more dete to be reed? 














nalyzed or (ii) a predetermined num- 
er of line fills have been analyzed. 

f) The computer then reports the 
iverage thruput rate for the num- 
er of line fills examined, and stops. 
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STOP 


The number of intervals by which 
the fill is to be and the 
number of cases to be examined are 


advanced 


at the discretion of the engineer. If 
a full pumping cycle is to be exam- 


PIPE LINE INDUSTRY 





ined, the computer itself may be made 


to choose the number of times it will 
advance the fill. 

Pipe line diameter changes are 
automatically incorporated in the 
need to 
advance the fill and keep track of 


the crude interfaces. in spite of diam- 


calculations. Because of the 


eter changes, the line is divided into 


intervals of equal volume. The com- 


1 
calculates the 
various intervals 


puter leneths of these 
K-Factor Changes. Just as in the 
case of the diameters, the computer 


K-factor 


which it also incorporates in its calcu- 


may be given changes i! 


lation 
Multiple Heaters. Heaters may be 
situated at along the 


Various points 


line. The computer takes note of each 


] 


in turn and calculates the tempera- 


ture rise and pressure drop, The max 


imum temperature limitations are 
always ( hec ked 

Multiple Pump Stations. Multipl 
pump stations, each with its limiting 
suction and discharge pressures, can 
also be handled by the computer. In 
this case, the computer calculates the 
BEC 


creases at the pump stations 


making suitable pressure in 


If the limiting suction pressure re- 


quirements al each station are met, 


the computer proceeds as in the BEC 
If minimum suction is violated, the 
the computer does the BEC only up 
to the first offending pump station 
and derives a thruput rate which sat- 
ishies these 


particular suction-pres- 


sures. Thus it establishes an overrid- 
ing maximum thruput which may 
Should a 


suction-pressure requirement be 


not be exceeded further 
v10- 
lated, the computer again determines 
a further, and necessarily smaller, 
overriding maximum thruput, If the 
calculated output pressure at the end 
of the line is lower than the required 
value, the computer does the BEC for 
the entire line, because in such a case 
the intermediate suction-pressure re- 
quirements are not critical. Howeve1 
if the 
greater than the specified value, the 


calculated output pressure 1s 
intermediate-pressure restrictions do 
limit the thruput of the line and 
the previously calculated maximum 
thruput rate satisfying an “offending” 
pump station cannot be exceeded. 
The iteration is therefore completed. 

Additional Pressure Restrictions. 
For the computer, pressure limits in 
sags and on hills etc. are established 
as “phantom” pump stations which 
changes but have 


give no pressure 
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TABLE 1—Summary of Equations Used by Computer for Calculation of Hydraulic Characteristics 
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suction and discharge pressure re- the input. Any logical errors, on cer- switches are used to change the pro 


strictions. 


DESCRIPTION OF PROGRAM 

Initializing Phase. In the initializing 
phase of the program, the input as 
supplied is converted to a form usable 
by the compute! for its subsequent 
cak ulations. 


Discontinuities described earlier 


may occur anywhere along the line. 


he computer however makes small 
changes in the positions of the dis- 
continuities to bring them into coinci- 
dence with the ends of intervals. This 
with which the 


modified line. 


com- 
puter actually works, is known as the 
approximating line. If the engineer 


that the the 
approximation is inedequate, the num- 


considers accuracy of 
ber of equal volume intervals can be 
increased and the program restarted. 

Error Routines. The chance of 
making an error in constructing data 
in accordance with precise rules is 
high. For this reason the computer 
checks the logical self-consistency of 
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tain program rules violations, e.g., a 
limit the 
pump stations, give rise to a so-called 


maximum to number of 
777-error, 

In addition to these errors, certain 
other conditions which the compute 
finds somewhat unusual are also re- 
ported with a special warning code 
known as a 555-warning. 

In the case of a 555-warning, the 
computer assumes that the input, 
although unusual, is correct and con- 
The 


Since they are the result of infringe- 


tinues. 777-errors are different. 
ments of the basic rules, the computer 
normally stops after reporting them. 
However, it is possible to make the 
computer continue with the calcula- 
tion even after it has reported a 777- 
error. But in the majority of cases, 
this will produce nonsensical answers. 


‘Control Cards and Switches. There 


are numerous variations which can 


be induced by feeding special control 
cards to the computer, or by setting 


hand switches on the console. The 


PIPE 


gram while the computer is running 
the cards are used when the chang 


is to be made before the progran 
Starts. 

The various possibilities are as fol 
lows: 


Choice of Units. The program nor- 
mally accepts and reports data in thi 
following units: 


I) Viscosity Centistokes 





II) ‘Temperature. deg F 
III) Batch 
volumes. ...U.S. barrels 
IV) Flow and 
pumping 
rates U.S. barrels 
per day 
V) Heater 
capacity... .Btu per hi 
VI) Line diameter .Inches 
VII) K-factors.... Btu/ (sq ft-hr- 
deg F 
VIII) Distance along 
line. Miles 
IX) Pressure. .... Pounds per 


square inch 
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Or- 


he 








Che above units are normal. How- 
«ver, the computer contains the fol- 
ving provision to use other units: 


I) Viscosities are restricted to 
c ntistokes. No other units are avail- 


- 
Il) Temperatures may only be in 
C or deg F. To operate in deg C 
pecial control card must be fed to 
computer. 
[11) The remaining seven quanti- 
may be in any units the engineer 
desires. To arrange for this only a 
single unit control card must be fed. 
However, the output from the com- 
puter is always in the same units as 
the original input. 


Round-off of Output Data. The 
normal output from the computer in 
the so-called “floating-point” mode is 
somewhat tiresome to interpret. Ac- 

rdingly the computer rounds off 
pressures, viscosities and distances to 
one decimal place, pumping rates and 

nder volumes to the nearest thou- 
These 


may be changed by the use of a 


sands L.e., with three zeros 


round-off control card. 

Reynolds numbers and _ tempera- 
tures are both reported to the nearest 
vhole number. Neither can be 
changed. 

Restart Possibility. At the end of 
ich iteration, the computer punches 

“restart” card. If the program run 

interrupted at any time, it can be 
ade to continue from where it 
stopped, by reading in the original 
data together with the last restart- 
ird punched. 


Output Control. The computer 
hould normally report only the full 
vdraulic details down the line when 
the iteration process of paragraph 

Basic Elementary Case,” has con- 
erged. For a number of reasons it 
iav be desirable to study the con- 
ergence process. By setting a hand 
vitch on the console the computer 
in be made to report full details of 
he line at every interval, for every 
rial thruput rate. Such information 
ould be useful when using the pro- 
ram for design purposes. 

The output from the computer can 
e either punched on cards or printed 
m line. This can be selected by a 
and switch. 

Compulsory Convergence. It may 
desirable to discontinue the calcu- 
ation pertaining to a particular line 
ill. A hand switch will do this. The 
omputer will then stop what it is 
loing and advance the line fill with- 
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out waiting for the iteration to con- 
verge. It should. however, be noted 
that in this event, the average thru- 
put finally reported includes the trial 
thruput rate that was in use when 
the hand switch was set. 

Multiple Solutions. It is a well- 
known fact that there are sometimes 
multiple solutions in the conventional 
type of heated pipe line problem 
handling very viscous crudes. The 
computer pays no regard to this pos- 
sibility and it is impossible to say a 
priort which solution the computer 
will pick. In such a case it is up to 
the engineer to modify his input if 
he is not satisfied with the results. 

Physical Changes. The simulation 
of an abrupt change in the system 


. chane- 
ing the number of pumps in use at 


during a pumping cycle (e.g 


a particular pump station) is pro- 
vided for, Only a restricted range of 
such variation is permitted. The com- 
puter is informed of such variations 
by an additional read at the end of 
its computation. 


THREE KNOWN INACCURACIES 

Apart from the inaccuracies in- 
herent in the concept of the approxi- 
mating line, there are numerous othe: 
inaccuracies which should be men- 
tioned. Some of them are present 
because there is no adequately simple 
theory for avoiding them, some have 
not been eliminated because they are 
trivial and some should and would 
have been eliminated had there been 
any available room in the memory of 
the computer. 


Pressure Drop Through Heaters. 
The presence of a heater results in 
a pressure drop. This is so much de- 
pendent on the construction of the 
heater than an accurate analysis of 
the pressure drop is prohibitive by 
the limited size of the computer’s 
memory. The engineer must therefore 
provide the computer with reasonable 
average pressure-drop figures, cor- 
responding to each crude in the sys- 
tem. 

When the computer reaches a 
heater in its calculations, it simply 
reduces the line pressure by the pre- 
determined amount corresponding to 
the particular crude that is in the 
heater at the time. It makes no cor- 
rection for variations in thruput rate. 

Pump Performance. To correct a 
standard pump-performance curve to 
compensate for the effect of the vis- 
cosity of the crude actually in the 
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pump is too elaborate to build into 
this program. A _ simplification has 
therefore been adopted. For each 
crude the engineer derives a special 
correction factor, Or, which becomes 
part of the input data. The thru- 
put of a pump station for a given 
pressure differential and a given crude 
is now OQ, times the thruput read 
off the standard curve of this pump 
station. In the authors’ experience it 
is not difficult to derive an acceptably 
accurate Q,-lactor for the normal 
working range (but not for the ex- 
tremes 


Average Thruput Rate. Whenever 
a crude interface moves through a 
pump station, relatively sudden 
changes occur in the thruput rate 
These, the compute! does not recog- 
nize until it deals with the next line- 
fill configuration. They are therefore 
ignored in the calculation of the aver- 
age thruput rate. This effect should 
not be serious 

Transient Temperature Phenomena. 
Even if all crudes are heated to the 
same temperatures, the fluctuating 
flow rate would continuously cre- 
ate fresh time transients and prevent 
thermal equilibrium ever being 
reached. The computer makes no 
allowance for these transients and 
from the practical standpoint it is not 


necessary. 


Cooling Rate. An attempt is being 
made to correct the cooling rate of 
the crude in transient and streamline 
flow. Only empirical equations are 
being used and conditions when these 
equations are not wholly valid could 
well arise. A precise solution is, how- 
ever. not considered to be practi al 
At the time of preparing this paper, 
this correction had not yet been fully 
worked out, and it is not clear whethet 
there will be sufficient memory ca- 
pacity available on the drum finally 


to include it in the program 
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CONTROL—COMMUNICATIONS SPECIAL REPORT 


Computer Comes Up With Answers 
On Pipe Line Operations 


Tapline finds out in advance what will happen if its marine 


terminal is tied up by storms, if stations should fail, etc. 


By Donald W. Dreier 
Supervisor of Operations 
frans-Arabian Pipe Line Co. 
New York 
and Brice A. Sachs, Senio: 
Engineer, Esso Research and 
Engineering Co., Madison, N.]. 
Back IN 1958 the Trans-Arabian 
Pipe Line Company system reached 
a capacity of 460,000 barrels of crude 
per day and engineers decided it 
would be well to make a compute 
study of the system and its marine 
terminal. Esso Research and Engi- 
neering Company was asked to pro- 
vide technical assistance in develop- 
ing the program. The study was set 
up and began in January 1959. 


Tapline’s Facilities and Opera- 
tions. The simulation model set up in 
the computer includes the following 
physical facilities which comprise the 
lapline system: 

® The 754 miles of 30 and 31-inch 
line located as shown on the map. It 
is divided into four sections, each 
operated in effect as a separate line. 
About half the line is above ground. 
This produces a 50° F daily swing in 
oil temperatures. 

® There are four main stations: 
those at Qaisumah, Rafha and Bada- 
nah are diesel-powered ; the one at 
luraif has two 5,000-hp gas turbine 
drives. 

@ The system has four auxiliary 
pump stations spaced alternately with 
the main stations. With the exception 
of Qaryatain these stations are un- 
manned and remotely controlled by 
the upstream stations. 

Ihe turbines are subject to cyclic 
degeneration of efficiency because of 
wear and fouling. This causes a grad- 


ual loss of horsepower between clean- 
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ing and repairs. With these auxiliary 
units on stream flow exceeds 500,000 
bpd; without them it is about 340,000 
bpd. Unscheduled breakdowns have 
a major effect on throughput. 

@ Rafha, Badanah and Turaif sta- 
tions each have a total of 276.000 bbls 
storage capacity which serves as a 
buffer between sections, preventing 
short-term variations in flow from 
affecting adjoining sections. 

@ Sidon ‘Terminal has 20 tanks 
with a working capacity of 3,100,000 
barrels. 

@ Sidon has five tanker - loading 
berths: four accommodate tankers of 
410,000 dwt or less: the other can ac- 
commodate any tanker in existence. 
Oil is loaded by gravity, and the av- 
erage for all berths during 1960 to 
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date is about 25,000 bph. Peak ra 
in excess of 45,000 bph have been 
attained. 

Operating policies descriptive of 
those presently governing the pipe lin 
operation are included in the mod 
The major principle—the econon 
movement westward of the great 
possible quantity of oil over the long 
term. Decisions are generally mac 
with an eye towards prevention of any 
unnecessary restriction of flow in the 
bottleneck section of the line. To this 
end, oil inventories in system tankag 
is regulated and maintenance 1s care- 
fully scheduled. 

Two types of economic losses occu 
despite such controls: 

@ Ship delays caused by storms, in 
sufficient berths, or insufficient crud 
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FIGURE 1—Map of the Trans-Arabian Pipe Line System. Flow is from right to left. 
The biggest factors affecting operations are: 1. Arrival of ships at Sidon, 2. Distribution 
of turbine downtimes, and 3. Frequency and duration of storms at Sidon. 
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on hand for immediate 
).aximum rate. 

e Thruput losses: due to reduced 
pumping because of high inventories 





loading at 


downstream caused by prolonged 
rms at Sidon, a period of minimum 
|i tings, mechanical failure of a pump- 
r unit. An economic value can be 


signed to such lost thruput. 


Description of Model. The simula- 
tion model of the pipe line and termi- 
nal is largely deterministic in nature. 
Only two elements have been repre- 
sented stochastically. The occurrence 
of ship arrivals and turbine break- 


iowns are 


represented probabilisti- 
ily. All other parts of the model 


ire based upon engineering calcula- 


ons or upon decision rules used in 


‘ Tapline operations. The minimiz- 


of stochastic elements in the 


nodel was done to reduce case-to- 


ise variations due to chance. Repre- 
utative simulations can thus be ob- 
tained with a relatively short com- 
iter run. 

The model consists of a master rou- 
tine, referred to as the “monitor pro- 
ram,” and several subroutines which 
epresent various phases of the opera- 


on. Basically these subroutines can 
be divided into three groups: 

1. Routines for generating ship 
arrivals and the berthing and loading 


{ 


such ships. 

2. Routines for the calculation of 
w rates in the pipeline. 

3. Routines for 
ruput, and updating inventories. 


accumulating 


he monitor program controls the 
ntire sequence in the 
odel. 


ita as required, processes these data 


compute! 
It calls in the subroutines for 


accordance with pipe line and ter- 
inal operating logic, and prints out 
sulting information on flow rates, 
ip delays, inventories, cutbacks in 
thruput, accumulated thruput, and 
langes in turbine status. 

Demand is placed upon the system 
y the “ship berthing and arrival gen- 
rator section” that produces a ship- 
rrival pattern which approximates 
revious experience and moves the 
hips into berths in accordance with 
perating rules. Provision is made for 
ariation in the sizes of ships loaded, 
hanges in demand for oil, storms, 
1umber of berths, restrictions on load- 
ng of very large ships, availability of 
uunkers, and variations between the 
loading rates at various berths. 

It became apparent early that the 
model results would be sensitive to the 


pattern of Different 
arrival sequences produce significant 
differences in total ship delays. There- 
fore, generation of ship-arrival times, 
and the corresponding lifts, were made 
This 


permits the use of the same arrival 


ship arrivals. 


a separate computer program. 


pattern in several case studies. 

The method involves the use of 
random numbers and statistical dis- 
tributions. Ship arrivals at Sidon were 
not significantly different, in a statis- 
tical sense, from a negative exponen- 
tial distribution having the same aver- 
Individual 
arrival times are generated by random 


age time between arrivals. 


sampling from the negative exponen- 
tial distribution. 

Statistical methods were used to in- 
sure that the cumulative numbers of 
generated arrivals over specific time 
periods were within control limits cal- 
culated from actual Sidon arrival data 

Random sampling of a distribution 
relating expected frequency of occur- 
rence versus barrels lifted per ship 
was used to generate the size of ship 
cargoes. ‘The distribution used in 
cases run thus far was derived from 
1958 Sidon data by grouping all lift- 
ings into seven classes. The values 
for these classes as well as the expec ted 
number of arrivals and control limits 
on arrivals, may be varied as input 
data from case to case. 

The ship berthing section uses the 
arrival and cargo-size information 
from the arrival generator in deter- 
mining when each cargo would have 
been removed from Sidon inventory 
and what delays to ships would have 
been incurred. 

The input to the model provides 
for assigning a “berth holding inter- 
val” for each ship size class at each 
berth. The berth holding interval is 
ihe time that a berth is not available 
for other assignment while a tanker 
is being loaded. “Very large” tankers 
are given a priority and are assigned 
to berths capable of accommodating 
them. Otherwise, tankers are prefer- 
entially berthed in order of ship size 
to allow the earliest completion of 
loading. The tankers are 
placed in the most efficient berths, but 
only until delays are encountered. 


largest 


When a ship cannot be_ berthed 
upon arrival because of conflicts with 
larger ships in all available berths, all 
ships other than the very large tank- 
ers are rescheduled to a berth in order 
of arrival until the congestion is re- 
lieved, thereby preserving the “first 
come, first served” policy required by 
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Tapline’s contractual arrangements. 

The period between the arrival and 
the time a berth becomes available is 
recorded as a delay due to lack of 
berths. 

If sufficient oil is not available in 
tankage by the time the ship would 
normally have completed loading, the 
ship departure is delayed until a full 
cargo is available. The delay is re- 
corded as being due to “inventory.” 

Weather data from Sidon records 
are used to determine port closures 
Ships arriving during the closure are 
delayed and the delays are recorded 
as being due to storms 

Flow-Calculate Subroutine. Oi! to 
satisfy the demand produced by ship 
arrivals is made available at Sidon in 
the quantities determined in the flow 
calculation subroutine. Flow rates in 
each of the four sections of line are 
calculated every six hours and when- 
ever a turbine-powered unit is shut 
off or started. These flow rates are 
used in determining oil availability at 
Sidon and at 
tankage. 


main pump - station 


The second stochastic element in 
the model exercises its effect in this 
subroutine. It has been assumed that 
the main pump stations will, because 
of adequate horsepower and multiple 
pumping units, be able to hold the 
maximum allowable discharge pres- 
sure. However, a turbine unit which 
goes off the line causes a major vari- 
ation in flow. 

Shutdowns of turbine units are the 
result of mechanical failure, sched- 
uled maintenance, and excessive in- 
ventories in downstream tankage 

Mechanical failure of turbines, be- 
cause of its unpredictable timing, has 
been represented stochastically The 
time of occurrence of mechanical fail- 
ure, its duration, and the turbine af- 
fected are determined by random 
sampling from probability distributions 
supplied as input data 

Profiles of turbine-horsepower de- 
generation due to fouling and wea 
are included as input data for each 
turbine, and are used to determine 
the horsepower for calculation of flow 
rates. Provision is made for period 
maintenance shutdowns of different 
durations. 

Flow in the pipe line is affected by 
the specific gravity and viscosity of 
the oil. 
temperature and API gravity, which 
can be determined from relationships 
supplied as input data. Ambient ai 


temperature, which can also be cal- 


These are functions of oil 
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culated from input data, affects the 
horsepowet 


turbine- 
powered pumps, and must also be 


available from 
used in flow determinations. 

Flowing oil temperatures and air 
temperatures are based on historical 
data. Normal temperatures for each 
section on each day are determined by 
interpolation along a rising trend line 
from the coldest part of the winter 
to the hottest summer days, and along 
a descending trend line for the other 
half of the vear. Variations about the 
normal temperature for the day for 
each six-hour period have been de- 
termined by analysis of temperature 


recordings. Four 


varla- 
tion about the norm have been pro- 


vided—one for 


patterns of 


each season of the 


VCal 

Reproduc¢ tion of the traditional pat- 
tern of pumping oil of lower API 
eravity during hot weather and higher 
API vravity during cold weather is 
incorporated in the model. Trend 
lines, similar to those used in normal 
temperature determinations are estab- 
lished, ranging between input  vari- 
ables for the highest API gravity to 
be pumped in winter to the lowest to 
be pumped in summer. Interpolation 
along these lines provides the gravity 
of the oil to be pumped. 

Formulas for Arab Zone crude-oil 
viscosity, specific gravity and volume 
corrections for temperature are used 
in the model to avoid the use of 
tables. A formula was also derived 
for the Reynolds number-friction fac- 
tor curve applicable to Tapline. Sub- 
stitution of this formula in the ac- 
cepted formula for flow in Tapline’s 
31-inch-diameter pipe provides a sec- 
ond formula for explicit solution for 
flow. This eliminates the usual trial- 
and-error method. 

log,,,Q 12.30075 + log V 
18.67929 log h 37.35848 log V 


305.02337)' 


l 
where 
O flow in barrels per day measured 
at flowing temperature 
\ oil viscosity in centistokes at flow- 
ing temperature 
h hydraulic gradient in feet per 


kilometer 


An explicit solution is possible only 
when h can be determined. For Tap- 
line this is possible only when an aux- 
iliary pumping unit in a pipe line 
section is not in operation and _ the 
corresponding station is dis- 
charging oil into the line at a known 
pressure. 


main 
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Methods of Flow Calculations. A 
second method is used to calculate 
flow whenever discrete 
horsepower input to a section of the 
pipe line in addition to a_ pressure 
from the main station. 


there is a 


This input 
will produce a pressure head (in addi- 
tion to the main station pressure 
varying inversely as the flow to which 
the power is applied. This case exists 
on ‘Tapline whenever an auxiliary 
pumping unit (APU) is operated or 
when the Turaif turbines produce in- 
sufficient horsepower to hold maxi- 
mum pressure. 


The solution depends upon the 
simultaneous solution of equations for 
flow and for energy input and dissi- 
pation. In each section of line, a base 
station adds energy to the system by 
holding a particular discharge pres- 
sure. The second source of energy is 
the auxiliary pumping unit which 
adds a certain hydraulic horsepower, 
depending upon the ambient temper- 
ature and the condition of the turbine. 

The two sources of power input 
and energy consumption can be 
equated, producing an equation in 
two unknowns, Q and h. These same 
unknowns are also found in the Tap- 
line flow equation. The two can be 
solved simultaneously to determine 
flow through the section using the 
trial-and-error type of solution. 

As a part of the flow solution. 
checks are made of certain critical 
areas of operation, and discharge pres- 
sures and horsepower input at APUs 
adjusted accordingly. Checks are 
made for: 

1. Adherence to limits on dis- 
charge and suction pressures at the 
APUs. After correcting for the “arch 
gradient effect,’ due to temperature 
changes, the pressures are compared 
with the allowable pressures. If eithe: 
limit is exceeded, the horsepower is 
reduced sufficiently to satisfy both 
limits. Flow is then recalculated. 

2. Adherence to limits on allow- 
able main station discharge pressures 
based on oil temperature, limits on 
combined stress in the pipe, and on 
APU suction pressure, because of 
surge pressure considerations. Both of 
these factors are considered, an appro- 
priate main station discharge pressure 
selected, and a comparison made with 
the pressure used for calcuation of 
flow. Flow is then recalculated, if 
necessary, using the new pressure. 

Inventories at Main Pumping Sta- 
tions. After flow rates have been de- 
termined, they are used in the third 


PIPE LINE INDUSTRY @ 


group of subroutines. These rates are 
translated into thruputs which are 
used to update inventories at the 
main pumping stations. Different in- 
ventory control ranges are used up- 
stream and downstream from the bo 

tleneck section to protect flow in thet 
section. 


If an inventory violates either cor 
trol limits, flow in the section is rv 
duced retroactively, the inventory ac- 
justed, and the amount of the theor 
ical flow reduction recorded. 

After the final adjustments to flo 
have been made to keep station ¢ 
inventories within applicable limit 
flow in the Turaif-Sidon section 
added to the Sidon inventory. If tl 
Sidon inventory exceeds a_ specific 
upper control limit, flow through tl 
last pipe line section is reduced « 
stopped. In contrast to the procedur 
used in regulating pump station i 
ventories however, no retroactive ai 
tion is taken to return Sidon invert 
tories to within the proper level. Th 
quantity of tankage available an 
flexibility of the actual operation 
makes such a correction unrealistic. 

Finally, cargo liftings during th 
period being considered are subtracte: 
from Sidon inventory and there is 
printout of key information. A print 
out is made whenever a turbine goes 
on or off or a ship is delayed. The 
printout includes the time and_typé 
of event causing the printout, th 
status of all turbines, flow rates, ac 
cumulated Sidon, in 
ventories, and the cause and extent 
of delays to tankers. 


thruput into 


Discussion of Case Studies Car- 
ried Out Using The Model. Severa! 
case studies have been run. The first 
group of five cases, was run for levels 
of ship liftings ranging from 425 to 
470 mbd, with all other factors held 
constant, in order to find an optimum 
level of liftings. 

The Tapline system capacity of oi! 
varies limits, witl 
the amount of demand placed upon 
the system at Sidon. As the demand 
increases, ship delays also increase 
The optimum 


between certain 


level for scheduling 
ship liftings at Sidon is the point 
where the value of incremental sys- 
tem capacity is equal to the value 
of the increased ship waiting hours 

Fig. 2 shows the response of the 
system to various demands placed up- 
on it. 

As the level of liftings at Sidon is 
decreased below 450 mbd, the average 
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iay per ship slowly decreases. The 


lays below 450 mbd are caused 
gely by storms and by berthing de- 
s resulting from the accumulation 
ships during storms. Such delays 
affected primarily by storm pat- 
ns and only secondarily by a reduc- 


' 


in demand on the terminal. As 
level of liftings is increased above 

) mbd, ship delays resulting from 

ack of oil and, to a lesser extent, 

m lack of berths, increase very 

idly. 

The optimum scheduling point for 
the 1958 ‘Tapline system where the 
values of incremental thruput and 
incremental ship delays are equal, 

is about 470 mbd as shown in Fig. 
2. For purposes of comparison, ship 
delays for February and March of 1959 
when liftings averaged 442 mbd are 
plotted. This period is too short to 
wovide a good indication of the va- 
lidity of the results of the computer 
runs, but the results are in general 
agreement. 

lo demonstrate use of the model 
in evaluating the desirability of mak- 
ing investments in facilities, a series 
of computer runs at different demand 
levels was made under base case con- 
ditions, except that energy input from 
each turbine was increased by 1,000 
hp. The curve of ship delays verses 
liftings at Sidon obtained from these 
runs is shown in. Fig. 3. As was done 
for the base-case curve, a point of 
optimum ship scheduling was selected 
on the new curve when the value of 
ncreasing liftings was balanced by the 
value of incremental ship delays. 

The incentive for installing 1,000 
dditional horsepower at each turbine 
location can be measured by the value 
of the increased liftings and by the 

ilue of the reduction in delays to 


FIGURE 2—BASE CASE: The 1958 Tap- 
line system (with 1960 estimated turbine 
reliability) 1958 storms and 1958 average 
ship size and size distribution. 


ships. The increase in liftings over the 
base case which can be economically 
made at Sidon is 5,000 bpd, over 
1,800,000 bpy, and the decrease in de- 
lays to ships totals almost 2,200 hours 
per year. A value, depending upon 
prevailing tanker charter rates and the 
increased value of oil at Sidon can be 
placed upon these improvements, and 


weighed against the cost of the change 


in facilities. 

Examination of this new curve of 
ship delays versus liftings indicates 
that restraints on liftings other than 
pumping horsepower have taken 
effect. For example, as indicated by 
the dotted line in Figure 3, the intro- 
duction of 1,000 extra horsepower at 
each turbine location should increase 
flow through the pipe line by about 
14,000 bpd. If the hydraulic limits of 
the pipe are considered, however, it 
will be noted that all of the extra 
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FIGURE 3—ILLUSTRATIVE CASI 
What happens when 1000 hp is added at 
each intermediate pumping location. 


horsepower is not usable at all times 
A gain of about 12.000 bpd would 
result if only the stress limitations on 
the pipe restricted use of the added 
horsepowe1 The detection and anal 
sis of other restraints in the system are 
of major importance. The printout 
in this particular case indicates that 
either tankage or turbine-breakdown 
patterns, or a combination of bot! 
limit the effect of the horsepower Wn 


provement 


Conclusion. Results thus far indicate 
that the simulation model realistically 
represents the actual system. The 
model is extremely sensitive (as 1s the 
real system) to: 

1. Number, size. pattern ol ship 
arrivals. 

2. Distribution of turbine down- 
times. 

3. Frequency and duration ot 
storms at Sidon 

Careful analysis is required to as 
sure that the input data for the model, 
which include the foregoing factors, 
completely and accurately describe thi 
situation to be evaluated 

Complete analysis of the detailed 
printout of information is required to 
obtain the maximum benefits from 
each case. 

Provided that the foregoing condi- 
tions are met, the model should pro- 
vide better information upon which 
to make decisions about changes of 
facilities or operating policies 
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CONTROL—COMMUNICATIONS SPECIAL REPORT 


"Money Saving Idea for Communications” 


Wire Mold On Communications Rack Saves 
Installation and Maintenance Time 


By INSTALLING wire molds on the 


back of communications racks in the 


place of lacing cables, El Paso Nat- 
ural Gas Company simplifies both in- 
stallations and repairs 

On all communications installations 
of any size, El Paso installs one run 
of wire mold for communications wir- 
ing and another for AC power wiring. 
When proper planning and layout 1s 
used, says E. C. Ekola, communica- 
tions superintendent, it is never neces- 
sary to unlace and replace cables for 
( hanges or additions. 

All that is required to add or delete 
wires is simply to remove the wire 
mold covers, make the required 
changes and snap the covers back on. 
[his results in many manhours saved; 
and at the same time keeps a commu- 


nications terminal neat and tidy. 








Wire mold showing communications wiring center left and A. C. power supply wiring | 
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at left. This makes changes simple. Simply snap off mold covers, make changes and snaj 


covers in place. 
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Wire mold feeding the terminal strips. 
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View showing jack strips which are fed from back of wire mold. 
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Pipe Line 


Pete’s 


By Donald M. Taylor, Engineering Editor 


IDEAS 
FOR THE FUTURE! 


A Plastic Cushion That's Cheaper Than Dirt 


\ plastic cushion used to cradle pipe lines over sharp- 
edged rock in blasted ditches is cheaper than bags of 
sand or dirt normally used for this purpose. This was 
vividly pointed out to the editors of PIPE LINE INDUS- 
rRY the other day R. B. 
inventor of the new product, sallied into our offices just 


when colorful Pipe) Bender, 
it closing time. 

fossing a couple of white blocks on a desk, he an- 
nounced: “These are plastic cushion supports for pipe 
lines. They cost less than sand bags, weigh less than 
feathers and have a downright amazing streneth! I’m 
betting they’re gonna eliminate a lot of sand bags and 
hackaches in the future.” 

| picked one up. He was right about one thing. If it 
lighter it floated off like a 
balloon, “They look like stryo-foam Christmas tree orna- 


ments 


had been any would have 
only they're slick,’ I said. “Can they really hold 
up a section of pipe line?” 
“They're stronger than they look. Put one on the floor, 
ind on it and bounce.” He shot a meaningful glance at 
my midriff. “Don’t worry,” he said opening a brochure. 
Chey ll support an elephant. Here’s a picture to prove 


Sure enough there was a picture of an elephant uncom- 
rtably poised on two small white blocks. 

‘How do we know the elephant’s real?” asked editor 

Mel Judah. “Maybe it’s made out of plastic, too.” 

‘You'll see,” promised Pipe, tossing one of the blocks 
the floor. “Stomp it!” 

Our combined attack put nary a dent in the plastic, 
spite the fact that both Judah and I weigh as much 


as more pipe line than we care to mention 

this point, Pipe launched his sales pit h 
“This block is made up of thousands of tiny polystyrene 

heat and 


cells molded together unde pressure It has a 


compressive streneth of 20 to 


yt) psi and vou can elue it 








night onto the pipe as you cradle into the ditch. Countin 


labor. these thing's are cheaper than skids They'll Save i 


contractor plenty of dough You convinced 


“Yep! Just wish I had a pipe line to put some on 


This apparently satished Pips He loaded up his blocks 


and dashed out. Probably to “sell” our competitors too 


High Speed Print Out Tube Reproduces Photos, Typing 


A new type tube, similar in many respects to a TV pic- 
ire tube, can reproduce high-quality photographs in as 
ttle as 3 second. It will likely be used by newspapers and 
lagazines to reproduce photographs; one magazine will 
se a tube to reproduce some two million addresses from 
ipes in an eight-hour day. Pipe line companies could 
ise such a device to receive charts from the field and to 
vrite out checks, etc. 
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Here’s the way it works: The flat-face tube has micro- 


scopic wires spaced 250 per inch extending through the 
glass, protruding slightly so as to contact the paper. ‘Thi 
energy imparted by each of these wire brushes, determines 
whether or not a minute space on the paper will be blac! 
or white. Collectively, these dots will tote up to a high 


quality photograph. 
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Discoveries in Radar, Radiation, and Electronics 


Cabbage Withstands Radiation 


Guinea pigs that eat cabbage have lived through radia- 
tion exposures that killed non-cabbage-eating control ani- 
mals. This is one of the findings of Stanford Research 
Institute scientists who are looking for dietary supplements 
that will protect humans from radiation. They point out 
that protection against atomic bomb exposure is not the 
only benefit that could come from such supplements 
Cancer treatment could be advanced if humans could 


survive exposure to more intensive radiation treatments 





Fastest Camera Alive! 


Electro- 
of Pasadena, Calif., for U.S. Army 
Ordnance is beine used to photograph explosions at the 


The world’s fastest camera developed by 
Optical Systems, Inc., 


moment of detonation at the Picatinny Arsenal in Dover. 
N. J. Intense light necessary for such high-speed photo- 


Communications Under the Sea 


As the U.S. Navy finishes construction of a powerful 
radio transmitter, which can be heard by submarines 
under the sea, a Columbia University research group an- 
nounced that they had recorded the sound from depth 
charges 12,000 miles distant. The charges were detonated 
off the coast of Australia and recorded 223 minutes late1 
at Columbia’s seismic station in Bermuda. The latter is 
the base for SOFAR (sound fixing and ranging system 
The purpose is to enable ships or planes in distress to set 


off small depth charges to signal their position. 
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graphs is supplied by setting off an argon light bomb 
the moment of exposure. 


Commutator for DC Machines 


A transistorized, four-segment electric commutator 
pable of switching power loads up to 600 watts has bx 
developed for the Air Force as part of a research prog 
aimed at finding substitutes for mechanical commutat 
S. Departm« 
of Commerce. A machine usine this commutator 


according to an announcement of the | 
run as a d-c motor and generator at a power level of 2 
watts. MIT classifies this phase of the experiment 
successful but points out that more work on the solid-sti 
switching devices will be necessary before the electro 


commutator will be practical for high-power machin 





: 





Instrument Detects Batch Changes | 


A new instrument that measures dynamic surface te 
sion continuously may prove useful in detecting tend 
changes on products and crude lines. It records the for 
in surface layers of a liquid film passing through paral 
rods 3/32 inches apart. Surface tension tends to pull tl 
rods together, and fortunately this force is virtually ind 
pendent of the film’s thickness and width. The new devic: 
Was developed by Whirlpool’s E > 
R. Martin. 


Radar Beams to Heat Underground Oil 


Considering that oil is stored in the pores of rock, it’s 
a wonder it ever flows. But as wells are pumped down, 
the temperature surrounding the bore hole drops at 
where the oil is viscous, this is often sufficient to slow 
production greatly. Petroleum engineers have lor 
dreamed of an effective down-the-hole heater which can 
penetrate back into the formation. Raytheon engineers 
may have a solution to this problem. They are planning 
to use spec ial electronic generators of high frequencies 
the microwave regions. ‘This will be similar to the rad 


range ovens now on the market. 


By Radio and Explosives 
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Fantastic Advances in Ceramics 


Fired up by the opportunities in missiles and othe 
h-temperature applications, three different groups ol 
earchers have come up with remarkable advances in 
Ohio, 


reinforced 


research 
that 
e as much as 300,000-psi tensile strength at elevated 


umics: Horizons. Inc., a Cleveland, 


anization has developed fiber alloys 
peratures. One such alloy is 80 percent nickel and 20 
cent chromium. The reinforcing fibers are composed 
iluminum oxide, sapphire or corundum in single crys- 
torm. 
National Carbon Co, recently announced that recrystal- 
ed graphite has about three times the high temperature 
trength of conventional graphite. It will retain most of 
ts strength at temperatures as high as 5,500 F. 
Pfaudler Permutit filed patent applications on a ce- 
imic made by bonding tiny crystals of a newly developed 
ss with metal alloys. 























Powerful Magnet for 1964; New Electron Tube Developed 


he new Massachusetts Institute of ‘Technology Magnet 
Laboratory is expected to house the world’s most power- 
| magnet when it is completed in 196+. The strength of 


magnet is rated at 250,000 gvauss——it will be used to 


dy the behavior of atoms and atomic particles, 















he Pipeliner’s field notebook 
a ox. ee 


~ dl 





Owe 


Miscellaneous 


Westinghouse Electric ( Orp., has invented a heht 
amplifying tube which makes visible every individual ele- 
mentary particle that triggers its ultra-sensitive output 


It is more powerful than our larger telescopes 


$25 for Engineering Data Sheet $15 for Rule of Thumb 


These practical aids give quick, reasonably accurate 
answers to design, maintenance and cost estimating 
problems. PIPE LINE INDUSTRY will pay $25 for each 
chart, nomograph or data sheet published—$15 for each 
Rule of Thumb. Send your ideas to PIPE LINE 
INDUSTRY, P. O. Box 2608, Houston, Texas 


—42—How large should drums and sheaves be for 


various types of wire rope? 


The diameter of sheaves or drums should preferably 





ll within the table* given below for most efficient 
tilization of the wire rope. 
ype of Wire 
Rope 6x19 6x37 8x19 |5x28 (6x25 18x7 6x7 
best wear 15 27 51 6 5 ) 42 
d practice x0 18 21 24 x0 } $2 
ical 16 14 14 | 16 16 18 28 
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Example: What size should the hoisting drum on a 
dragline be, if the wire rope is 6 x 19 construction, 34 
inch in diameter? 

From the table, good practice calls for 
which in. this would be 22'% inches. Loads. 
speeds, bends and service conditions will also affect the 


1) diameters 
instance 


life of wire rope so it is better to stay somewhere between 
the “good practice” and “best wear” factors in the table. 


* Construction Methods and Machinery, by } H 


Inc., 1954 


Kellogg, Prentice-Hall 
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$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texcs 





How to Modify a Pickup 
Truck for a Utility Welder 


Cut away part of a pickup truck bed, place a weldir 
machine athwart the chassis and you will have a rig th 


will delight the heart of almost any utility welder. 


The welding machine bolts directly to the truck fram 
but be sure to leave room for cranking the machine « 
the cranking end. Use plywood to bridge across the bi 
next to the machine. This helps retain the truck’s us: 
fulness as a means of hauling fittings, rods, etc., to tl 


job; and, at the same time, keeps tools out of the engin 





Welders Keep Improving 
Rigs on the Firing Line 


Visit almost any pipe line spread, take a look at the 
firing line weldine machines. Chances are, you will find 
them riding a cart, trailer, sled or other means of trans- 
portation which will give evidence of a certain amount 
of ingenuity, thought and inventiveness. 

Phe reason? 

These trailers are thought up and constructed by weld- 
ers who—next to payday—enjoy making things conven- 
went for themselves and other welders. Take, for example, 
the firing-line rig shown here, Note the water can, the 
two lengths of pipe for beveling machines, welding leads, 
exc... and the husky tool box balanced right in the mid- 
dle of the trailer. There’s also a place for an umbrella 
and other labor-savers dear to the heart of the welder. 
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Air Receiver, Compressor and 
Motor Combined in Package 


Mount the air-receiver on a steel skid, mount the ai 
compressor and motor on top of the receiver and tie thi 
entire unit together in a handy package for a side boon 
tractor or a gin-pole truck. 

Note that the motor-compressor assembly has a screet 
wire guard to protect workmen. 

The skids beneath the unit are made of channel iron. 
the frame is of one-inch pipe and the cross member at 


the top was cut from Y2-inch steel plate. 
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Keep Track of Construction 
Equipment Fuel Consumption 


Here’s a diesel fuel trailer that can quickly service 
its and at the same time keep track of the number of 
illons of diesel fuel that goes to individual pieces ol 
nstruction equipment. One of the advantages of this 
that the fuel bill is one of the heavy expenditures on 
vy construction spread, and it should behoove any con- 
ctor to keep up with fuel consumption of individual 
its. 

Power for the unit is supplied by a small lawn-mower- 


pe motor: the meter is similar to those found in serv- 


static ns. 











Winch Mounted on Back of 
Gin Truck Proves Handy 





Here's a temporary arrangement that can be used tO 
unloading light pipe trom gvondolas at the rail sidin 


The winch is mounted on bacl of a gin truck wit! al 


long “stinger” and operated through brakin the wheel 


al the left Lhe winch drum is made ol pipe and Steel 
plate flanges. th drive to this “drawworks comes to the 


differential via the belt and sheave shown 


When the truck wheel at left is braked. the drum at 
the right turns to take in line and lift the load. When 
the brake is released. the drum can free-wheel. ‘To come 
down with the load, the truck clutch is used (it can be 


operated remotely 


In loading or unloading pipe the operator ises. the 
left hand lever to brake the wheel at the left The foot 


pedal engaves Ol dist ngavges tl —-_ | ite h 





How to Get Better Welds 
Underneath Large Size Pipe 


As a rule, men do their best work under favorabl 
onditions. Welding the underside of large diameter pipe 
dinarily requires that a welder vets in an uncomfortable 


nd awkward position. 


Here is one solution to positions involved in welding 
irge pipe. From one-inch and half-inch pipe weld up 
single frame as shown here. Make it hinge at the top, 
o it can be easily transported. Used in connection with 
t wooden pallet, it can provide support for the welde: 
is he makes the under side weld. Used as steps, it will 


help him weld the top side. 
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WHAT'S HAPPENING 





IN PIPE LINE CONSTRUCTION 


By Donald G. DePugh, Construction Editor 





Internal Coating at the Mill 


Facilities for internal coating of large diameter pipe at the mill have been installed 
at A. O. Smith’s Milwaukee plant. The process includes scrubbing with cleaning solu- 
tion, hot water flush rinsing, and electric induction heating to eliminate moisture 
before applying the coating. Pipe from 16 to 30 inches can be processed at the plant. 


Contracts Let on Canada to California 


1,400-Mile, 26-36-Inch Gas Pipe Line 


Contracts have been awarded and 
construction on a small portion of 
the Alberta to California gas line will 
beein soon. The 1.400-mile, 26-36- 
inch line extending from near Edmon- 
ton, Alta, to near San Francisco, 
Calif. will be completed by winter of 
196] 

The $330-million line will be 
owned and operated by four com- 
panies. Pacific Gas and Electric Com- 
pany will build the 291-mile, 36-inch 
section in California; Pacific Gas 
Transmission Company will lay the 
614-mile, 56-inch interstate line from 
the Canadian border to the California- 
Oregon border; Alberta Natural Gas 
Company will construct the 107-mile, 
16-inch segment in British Columbia, 
and Alberta Gas Trunk Line Com- 
pany, Limited will build 386 miles of 
26, 30 and 36-inch pipe in Alberta, 

Contractors for the Canadian sec- 
tion include Price-Poole of Canada. 
Ltd., which will lay the 107-mile sec- 
tion between the Alberta-British Co- 
lumbia border and United States- 
British Columbia border. On the AI- 
berta Gas Trunk Line project Ma- 
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jestic Contractors, Ltd., will build 
113 miles from Crowsnest Pass to 
Priddis, Alta.: Mannix Co.. Ltd.. will 


lay 113 miles from Priddis to 
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» Route of Canada-California Line 


Rocky Mountain House, Alta.; Ma- 
jestic Contractors has 63 miles from 
Rocky Mountain House to Cynthia, 
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Alta.; Duttom-Williams 
Ltd., will construct 62 miles fron 
Cynthia to Whitecourt, Alta., an 
Piggott Construction Ltd., will buil 


Brothers 


the 64-mile section of 16-inch fron 
Crowsnest Pass to Carway. Alta. 
The Pacific (Gras 


Company let contracts to H. C, Pric 


‘Transmissio1 


Company for the 146-mile segment 
from Rosalia, Wash., to the Idaho- 
British Columbia border. The 486 
mile portion from Calfornia-Oregor 
border to Rosalia, will be constructec 
and J. P 


Neill and Co.., Inc., in a joint ven- 


by Western Pipeline, Inc., 


ture. 

Pacific Gas and _ Electric’ has 
awarded contract to H. C. Price 
Company for the 291-miles from 
Oregon-California border to near San 
Francisco. 

Clearing of the rights of way and 
preparation of road, railway, and 
river crossings will begin as soon as 
contractors can move in equipment 
Pipe is being delivered to one weld- 
ing and coating yard at Sprague 
River, Ore., and other deliveries will 
begin soon at Burney and Napa, 
Calif., and a number of other points 
in the Pacific Northwest. 

The Bechtel Corporation has been 
retained as engineering manager for 
the Pacific Gas Transmission Com- 
pany construction. Contracts will be 
awarded later for construction of 


compressor stations, maintenance 
bases and major river crossings along 
the route. 

The project will include elevations 
from sea level to mile-high moun- 
tains, 14 major river crossings and 
other problems. 

The line will deliver an average ol 
115 MMcf of eas daily to Pacific Gas 
and Electric for 
Northern and 


distribution in 
Central California 
Along the route Pacific Gas Trans- 
mission will deliver additional gas to 
El Paso Natural Gas Company fo1 
distribution in the Pacific Northwest. 
Montana Power Company will im- 
port gas through a lateral from the 
facilities of Alberta Gas Trunk Line 


Company. 
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Mid-America Considers 


Chicago to Superior Line | Pople — 
Mid-America Pipe Line Co. is con- J 
idering plans to construct a by- A $” Choriotte a 
: ‘hh? Mon s— 
vroducts line from the Chicago area spor tanburg 
o Superior, Wis. The 405-mile, 10- ¢ ' - 
uperior, i ie -mile : wd 


Lakehead 


Pipe Line Co. which is connected to 


nch line would tie into 





_ os . — Aone Mey, 
i¢ Interprovincial Pipe Line of Can- y AA inte % te 
da. ' , . “| ’ 
Interprovincial would take byprod- Pore ‘ 
icts from Alberta for delivery to Mid- . oo 
\merica at Superior. The new sys- ou \ 
em would cost $21 million. yy : in . paipeonara \ 


Several proposals have been made 
n Alberta for 
ke byproducts for delivery to the 
States. 


gathering systems to 


United Hearings are under 
vay on plans of Westalta Products 
Pipe Line, Ltd., and Foothills Pipe 
Lines, Ltd. Westalta plans a 900-mile 
ithering system in Alberta to supply 
Hills. The latter 
}00-mile line from the 
\lberta-Saskatchewan border to Chi- 


ivo. 


produc ts to Foot 


vould lay a 1, 


Hydrocarbons Pipeline, Ltd., and 
Provincial Pipeline, Ltd., have ap- 
Alberta Oil and Gas 
Conservation Board to construct gath- 


Alberta for 


ry to the Interprovincial system. 


plied to the 


ring system in deliv- 


Oxygen-Nitrogen Pipe Line 
Planned by Linde Company 
Plans 


Linde Company, Division of Union 


have been announced by 
Carbide Corporation, to lay an oxy- 


en-nitrogen pipe line distribution 
industries 


round the Ship Channel in Houston. 


system to serve various 
The line would originate from a 
new plant to be installed in that area, 
ossibly at Deer Park, next year. 
The first leg of the line is an 8-mile 
ong oxygen supply line to supply 140 
ons per day of high-purity oxygen 
o the Sheffield Division, Armco Steel 
Corporation, and 320 tons per day of 
high-purity oxygen plus 105 tons of 
high-purity nitrogen to Diamond Al- 


kali Corporation. 


Michigan-Wisconsin Lets 
Contract to R. H. Fulton 


Michigan-Wisconsin Pipe Line 
Company has let a contract to R. H. 
Fulton & Company for construction 
of 9 miles of 6-inch and 17 miles of 
8-inch pipe line near Manitowoc and 


I'wo Rivers. Wis. 
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Trans-Southern Pipe Line Corporation 


Plans $63 Million, 1080-Mile LPG Line 


A major liquefied petroleum vas 
pipe line to carry LPG into the south- 
eastern states has been proposeed by 
Trans-Southern Pipe Line Corpora- 
tion, a subsidiary of ‘Transcontinental 
Gas Pipe Line Corporation. 

The line would extend 1,080 miles 


Mont 


Houston, to 


Belvieu, ‘Texas, nea 
Danville, Va.. 
215-mile spur planned from Atlanta 
to the Georgia-Florida state line. The 


from 


with a 


$63 million system will have a max- 
imum diameter of 12 inches. It will 
be designed for an initial daily capac- 
ity of 60,000 barrels and is expected 
to be in operation by November 1961. 

Underground storage terminals 
will be developed near Atlanta and 
Eunice, La. At Atlanta, caverns will 
be mined in the granite 


local sub- 


structure and will have a capacity of 


1 million barrels. The underground 
storage in Eun e salt domes will hav 
a 950.000 barrels « apacity 

A 35-mile spur line from Laurel to 


Hattiesburg. Miss 


from Linden to Demopolis, Ala., will 


, and a 25-mile spur 


extend to existing privately owned 


storage facilties 


Prans-Southern would receive LPG 
for shipment near Mont Belvieu and 
Beaumont: near Lake Charles, Eunic« 


and Baton Rouge in Louisiana 


Terminals will be located near 


Baton Rouge, Laurel, Linden, Roa- 
noke, Ala... Atlanta, Greenville, S.( 
Charlotte. N.C... Danville. Macon 


Ga. and Waycross, Ga 

Market areas to be served will be 
in Louisiana, Alabama, 
South Carolina, North Carolina, Vir 


cinia, Florida and 


(;,eorela 


I nnessce 





Glacier Pipe Line Formed 
To Lay Crude Line System 

Continental Pipe 
has formed the 


Line Company 
Pipe Line 
Company to build a 433-mile crude 
pipe line system = in 


( rlac ie} 


Montana and 
Wyoming. The $13.5 million system 
would extend from Cut Bank, Mont.. 
to Byron, Wyo., and will connect at 
syron the Platte Pipe Line Co. and 
other lines to the St. Louis and Chi- 
cago areCas. 

construction of the 
line has been awarded to R. H. Ful- 
ton and Co. 


Contract for 


From Roundup, Mont., a 55-mile 
spur line will extend to the northeast 
to connect oil fields in central Mon- 


tana. The line will be 8 inches in 


PIPE LINE INDUSTRY 


diameter from Cut Bank to Roundup 
10 inches from Roundup to Billines 
and 8 inches from Billings to Byror 


Phe 55-mile spur will be 6 inches 


Calnev Pipe Line Co. 
Laying 225-Mile Line 
Calnev Pipe Line Co. has awarded 

a contract to Williams Brothers Com- 
995 


pany to lay a 225-mile, 6-8-inch 


products pipe line from Colton 
Calif.. to Las Vegas, Nev 

The $10 million project has been 
promoted by Union Pacific Railroad 
It will transport about 16,000 to 18,- 
000 barrels daily 


Pacific 


taking products 


from Southern Lines, 


Pipe 
Inc — Colton 
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PROPOSED PIPE LINE CONSTRUCTION 





Here in convenient 
summary form is 
Pipe Line Industry’s 
listing of company, 
line size, length, 
service, location 


and project status. 


U.S. 


Algonquin Gas Transmission Co., Bos- 
ton, 25 miles, 20-inch; 8 miles, 8-inch, 
gas, and 12,000 hp addition in Massa- 
chusetts, $6 million, before FPC. 





Arkansas Louisiana Gas Company, Shreve- 
port, La., 58 miles, 2-6-inch, gas, 
planned. 


Belle Fourche Pipeline Co., Casper, Wyo., 
103 miles, 8-inch, crude, Fiddler Creek 
field to Lance Creek, Wyo., and branch 
lines from North Donkey Creek field 
to Rozet and Miller Creek fields, $234 
million, approved by Wyoming Public 
Service Commission. 


Border Gas Transmission Company, 300 
to 400 miles, gas, gathering, in south 
Texas, $10 million, planned. 


Buckeye Pipe Line Co., New York, 54 
miles, 16-22-inch, crude, main lines 
from Toledo to Samaria, and Detroit, 
Mich., $4 million, contract let on 41 
miles of 16- and 22-inch to Panama 
Williams Corp. and Somerville Con- 
struction Co. 


Calnev Pipe Line Co., 225 miles, 6-8-inch, 
products, Colton, Calif., to Las Vegas, 
Nev., $10 million, contract let to Wil- 
liams Brothers Co. 


Carolina Pipeline Company, Columbia, 
S. C., 85 miles, 8-inch, gas, in South 
Carolina, $5 million, before FPC. 


Coastal States Gas Producing Co., Corpus 
Christi, Texas, 60 miles, 10-inch, gas, 
gathering, La Salle and Frio counties, 
Texas, before FPC. 

60 miles, small diameter, gas gather- 
ing line, to tie in with system under 
construction and extend to Pearsall 
County, Texas, planned. 


25 miles, gas, Associated Gas & Oil 
Co. field to South-Tex Corp., process- 
ing plant west of Corpus Christi, Texas, 
planned. 


37 miles, gas gathering in Brown, 
Eastland, Comanche and Erath coun- 
ties, Texas, planned. 


Coastal Transmission Corp., Houston, 81 
miles, 3 to 10-inch, gas, laterals; 5,500 
hp in stations at Port Lavaca, Texas, 
and Eunice, La., and additional 1,500 
hp at Robstown, Texas, $6.2 million, 
before FPC. 


Colorado Interstate Gas Co., Colorado 
Springs, 140 miles, 34-inch, gas, Green 
River, Wyo.,-to-Provo, Utah; 109 miles, 
26-inch, Texas Panhandle to southeast- 
ern Colo., 136 miles, 34-inch, south- 
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eastern Colorado-to-Pueblo, Colo.; 107 
miles, 30-inch, Pueblo-to-Denver, $91 


million, FPC examiner approval. 


Colorado Oil & Gas Corp., Denver, 400- 
miles, gas, from Gubik field to Fair- 
banks, Alaska, planned. 


East Coast Pipeline Co., 90 miles, 12- to 
24-inch, products, Linden, N. J. to Suf- 
folk County, N. Y., $25 million, planned. 


El Paso Gas Supply Company, El! Paso, 


Texas, 228 miles, 30-inch, gas, main, 
Live Oak to Sutton County, Texas, $30 
million, planned. 


El Paso Natural Gas Company, El Paso, 
199 miles, 30-inch, Permian-San Juan 
crossover loop, before FPC. 

17 miles, from Pacific Gas Transmis- 
sion Co. facilities to near Spokane, 
Wash., before FPC. 

34 miles, 20-inch, Puckett to Gold- 
smith, before FPC. 

23 miles, 20-inch, Goldsmith to Eu- 
nice-Plains line, before FPC. 

9 miles, 20-inch, 
loop, before FPC. 

43,600 hp in new and existing sta- 
tions in Texas, Oklahoma, New Mexico 
and Utah, before FPC. 

400 miles, 34-inch, Salt Lake City, 
Utah, to California border, FPC exam- 
iner approval. 


Goldsmith-Plains 


El Paso Natural Gas Products Company 
and El Paso Products Pipeline Co., 32 
miles, 6-inch, crude, from Patrick Draw 
Oil and Gas Field to Wamsutter, Sweet- 
water County, Wyoming, before Public 
Service Commission. 


Equitable Gas Company, Pittsburgh, Pa., 
31 miles, 16-inch, and 26 miles, 20-inch, 
in West Virginia and Pennsylvania, $5 
million, before FPC. 


Glacier Pipe Line Co., Ponca City, Okla., 
133 miles, 8-10-inch, crude, Cut Bank, 
Mont., to Byron, Wyo., $13.5 million, 
contract let to R. H. Fulton and Com- 
pany. 


Goliad Corp., Houston (Joint venture 
with Union Oil Co. of Calif.), 85 miles, 
LPG, Kaplan, La. to Baton Rouge, ex- 
traction plant at Kaplan and fractiona- 
tion plant at Baton Rouge, $12 million, 
planned. 


Great Northern Railway, St. Paul., 110 
miles, crude, fields in Burke and Bot- 
tineau counties to Minot, N. D., $3'% 
million, contract let on 50 miles to 
Curran and Company. 


Hope Natural Gas Company, Clarksburg, 
W. Va., 20 miles, 20-inch, gas, in Lewis, 
Ritchie and Pleasants counties, W. Va.. 
$2 million, FPC authorization. 


Houston Texas Gas & Oil Corp., St. 
Petersburg, Fla., 199 miles, 2 to 6-inch, 
gas, laterals; 20,000 hp in five new sta- 
tions; $12 million, before FPC. 


Iron Ranges Natural Gas Co., 115 miles, 

, gas, from Itasca and St. Louis counties 
along route of Mesabi range from Grand 
Rapids to Aurora, Minn., $5 million, 
FPC authorization. 


60 miles from Duluth to Silver Bay, 
Minn., FPC authorization. 


Kansas-Nebraska Natural Gas Company 
Hastings, Neb., 165 miles, 2-8-inch 
gas, extension from Alliance, Neb., t 
Chadron, Crawford, Hemingford, Hay 
Springs, Gordon and Rushville, Neb 
before FPC. 

45 miles, 2-3-inch, gas, in Kansas 
approved by Kansas Corporation Com 
mission. 

2,000 hp addition at Scott City, Kan 
FPC approval authorization. 

2,500 hp addition at Holcomb, Kan 
before FPC. 


Lo-Vaca Gathering Co., 230 miles, 6-20 
inch, gas, gathering, Live Oak to La 
vaca County, Texas, planned. 


Manufacturers Light and Heat Company 
Pittsburgh, 103 miles, 20-inch, gas, i 
Franklin, Adams, Fayette, Green, Ful 
ton and Somerset counties, Pa., $7 mil 
lion, contract let on 70 miles to Wil 
liams Bros. Co. 


Matador Pipe Line Corp., Denver 17 
miles, crude, from Bottineau, Burke an 
Renville counties, N. D., to Cromer 
Man., Canada, $4 million, proposed. 


Michigan Wisconsin Pipe Line Co., De 
troit. 


37 miles, 6 and 12-inch lateral loops ir 
Wisconsin, before FPC. 

29 miles, 30-inch, loops, Illinois, Indi- 
ana, and Michigan, 3,000 hp. station, 
Janesville, Wis., before FPC. 

Two 2,000 hp units at Meade, Kan- 
sas; one 2,000 hp unit at Havensville, 
Kansas, before FPC. 


Mid-America Pipe Line Co., 405 miles 
10-inch, LPG, Superior, Wis., to Chi- 
cago, $12 million, planned. 


Mississippi River Fuel Corp., St. Louis. 20 
miles, 12-inch, 3 miles, 4-inch, gas, 
2,500 hp station, to develop under- 
ground storage reservoir at St. Jacobs 
field in Madison and St. Clair coun- 
ties, Ill., $3 million. Before FPC. 


Mississippi River Transmission Corp., 
(subsidiary Mississippi River Fuel), 115 
miles, 18-inch, gas, southeast Missouri 
to St. Louis County, planned, 


Natural Gas Gathering Co., Inc., (joint 
venture with Gulf Resources, Inc.) gas 
gathering facilities in Zapata and Starr 
counties Texas, before FPC. 


Natural Gas Pipeline Company, Chicago, 
62 miles, gas, pipe line and various 
river crossings, before FPC. 


New Haven Pipeline, Inc., products line, 
New Haven, Conn. to Springfield, 
Mass., $2.5 million, planned. 


Niagara Mohawk Power Corp., 122 miles, 
12-inch, Watertown and Massena, N. Y., 
contract let to Fulghum Contracting 
Corporation pending FPC approval. 


Northern Natural Gas Company, Omaha, 
Neb., 236 miles, gas, in Kansas, Ne- 
braska, Iowa, Illinois and Wisconsin, 
and 14,050 hp, $25 million, before FPC. 

124 miles, in Oklahoma, Kansas, Ne- 
braska, Iowa, and Minnesota and 17,360 
hp, $17 million, before FPC, 

22 miles, in Iowa, $673,100, before 
FPC. 

Northwestern Refining Co., crude gather- 
ing system, Rival and Lignite fields, 
North Dakota, $625,000, Public Service 


Commission approval. 


Continued on Page 76 
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You probably recognize the extra security of hydrostatic testing; but you may have 
hesitated to use it because of its expense. However, cost per mile rates are not high... 
at least when we do the job. 

There are thousands of miles of reasons for this. For we have hydrostatically tested more 
miles of pipeline than all other companies combined. Our engineers have learned how to 
make advance surveys, program the jobs and supervise them personally. So that there’s 
no lost effort, no added expense. And testing moves right along with construction. 

You'll be surprised too at the caliber of equipment we put on your job. Modern motorized 
fill units, high capacity pumps, quick action connections on pipe and hose, and numerous 
smaller improvements which we have developed over the years. No other company 
offers you such complete hydrostatic testing service. 








HYDROSTATIC PIPELINE TESTING 


costs a lot less than you'd think 


7 > / _— . a : 
lead ‘ 7 ~~ “<~ 
ut Ly a 


Why not let us back up our boast about low costs. Call or write for a quotation on your next job. 


Williams Pressure Service Company 


2000 BECK BUILDING, SHREVEPORT, LOVISIANA Telephone 424-2678 
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a 
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problem eee 


we can help you! 








TYPE Hi—20” TO 36” 


TYPE HI-6" to 36° 


The latest development in 
pipe cleaning tools. 


CONSTRUCTION 


These springs extend through the center 
of the unit to blades on the opposite side 
of the unit which gives it a maximum of 
flexibility. The heavy springs on this unit 
help to keep it centered in the pipe sup- 
porting its own weight which will give 
far greater cup life. 


DESIGN 


This unit is ideal for first run on new 
construction, or for extremely corroded 
pipelines. 


PIPELINE 
CLEANERS CO. 


FORT MADISON, IOWA 
PHONE DRake 2-2051 
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Ohio Fuel Gas Co., 59 miles, gas, 4-24- 
inch main lines, in Belmont, Carroll, 
Cuyahoga, Fairfield, Logan, Lorain, 
Marion, Muskingum, Stark and Wayne 
counties, Ohio, $5.1 million, planned. 


Pacific Gas & Electric Co., San Francisco, 
296 miles, 36-inch, gas, from Malin, 
Ore., to Antioch, Calif., southern sec- 
tion of line from Canada to California, 
$82 million, contract let to H. C. Price 
Company. 


Pacific Gas Transmission Co., San Fran- 
cisco, 614 miles, 36-inch, Kingsgate, 
B.C. to Malin, Ore., northern section of 
Canada to California line, $133 million 
contracts let to H. C. Price Co., West- 
ern Pipe Line, Inc., and J. P. Neill and 
Co. 


Panhandle Eastern Pipe Line Co., Kansas 
City, 305 miles, 30-inch, 40 miles, 26- 
inch, gas, loops, and 43,000 hp, and 
gathering facilities, $60 million, before 
FPC. 

200 miles, 22-24-inch, gas, lateral, 
from Elk City, Okla., to Haven, Kan., 
before FPC. 


Peoples Gas Light & Coke, Chicago, 29 
miles, 36-inch, gas between North 
Shore and Calumet stations, planned. 


Peoples Gulf Coast Pipeline Company, 
Chicago, 27 miles, gas and turbocharger 
additions to 71 compressor engines, be- 


for FPC. 


Rio Gas Gathering Co., San Antonio, 97 
miles, 3 to 8-inch, gas gathering, South 
Texas, to supply gas to El Paso Natural 
Gas Company, planned. 


Southern California and Southern Coun- 
ties Gas Cos., Los Angeles, 93 miles, 
34-inch, California-Nevada border to 
Newberry, Calif., approved. 


St. Lawrence Gas Company, Inc., Og- 
densburg, N. Y., 75 miles, gas, main, 
United States-Canadian border to Og- 
densburg, N. Y., $3.4 million, FPC 


examiner approval. 


Tennessee Gas Pipeline Co., Houston 191 
miles, 30 and 36-inch loops, in Ohio, 
Pennsylvania and New York, 72 miles 
of gathering lines and 43,600 hp in five 
stations, $46 million before FPC. 

158 miles, 36-inch, gas, loops in Mis- 
sissippi and Louisiana, FPC authoriza- 
tion. 

21 miles, 16-inch, 2 miles, 12-inch, 
gas, Louisiana coast, Vermilion blocks 


46 and 64, $3 miilion, before FPC. 


Texas Eastern Transmission Corp., Shreve- 
port, La. 

66 miles, 30-inch, gas, loops, between | 
Vidor, Texas and Lambertville, N. J., 
and 33,710 hp in four existing stations, 
$17.5 million, before FPC. 

Extension of products line from Leb- 
anon, Ohio, to Elmira, N.Y., considered. 

350 miles, 24-inch, coal slurry, West 
Virginia to New York, considered. 


Transcontinental Gas Pipe Line Corpora- 
tion, Houston. 


211 miles, 36-inch, and 69 miles, 30- | 
inch, loops and additional 32,040 hp, | 
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Waukesha 1197 cu. in. engine driving pack- 
aged gas booster unit—Oklahoma 


Waukesha 3520 cu. in. engine on heavy duty 
compressor application—Texas 





All the proven features that insure 
long engine life and the ability to 
withstand overloads, and that re- 
sult in low maintenance costs and 
economical operation, are built into 
these Waukesha engines... from 
precision-counterbalanced rugged 
crankshafts; pistons, rings, and rod 
and pin assemblies in matched sets, 
to built-in automatically lubricated 
governors and big capacity cooling 
and oiling systems. The line is com- 
plete; you can get exactly the right 
power for your needs. You can’t buy 
better engines for 
continuous heavy 
duty compressor 
operation. 
494 
WAUKESHA MOTOR COMPANY 
WAUKESHA, WISCONSIN 
NEW YORK ey LOS ANGELES 


Factories: Waukesha, Wis., and Clinton, lowa 





SEE OUR CATALOG 


| PIPE LINE 
CATALOG 
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ELECTRONIC PIPE LINE CONTROL? 


This Taylor system gives you these customary features — 


e No transmission lag 


e Can be used for remote measurement — over limitless distances 





awe 


e Exceptionally fast speed of response 


without sacrificing Dependability and Quality. Here's why: 


No. 700R Electronic Controller 


¢ Provides smoother transfer of suction discharge pressure and/or 
flow override control because there is no “reset wind-up”’. 


¢ Much faster than any other electronic controller—flat out to 120,000 
cpm. 
¢ Rate action available down to 0.0016 mins. 


¢ Gives smooth start-up on booster stations because diode limiter cir- 


Peale, lee tra 


cuit eliminates reset wind-up. 





No. 707T Electronic DP Transmitter (| «{t) 


e Extremely reliable for unattended stations. Has no vacuum tubes, no 
transistors. Unaffected by vibration. 





e Ideal for use where paraffin is present because nothing exposed to 
Tr the process except end plates (steel or 316 stainless steel) and 316 
ie stainless steel diaphragms. 
—— 

e Can be used with reciprocating as well as centrifugal compressors 
because of internal silicone damping—continuously adjustable to 
damp out pulsations from 5 to 100 cpm. 

ty e Cannot be damaged on remote station start-up because of full over- 
range protection to 1500 psi—either high or low sides 
| 
re 
to 
7. No. 700) AC or DC Electronic Recorder (| «ft) 
id 
to ¢ Powerful servo motor provides accuracy of 4 of 1%, sensitivity to 
- changes of 0.1% in input signal. 
2d 
od * Simplified tie-in of subsequent operations or auxiliary equipment 
- permitted by operation of integral servo-operated alarms. 
od ¢ Big 4” rectilinear chart gives 30 day record (1°' per hour) 
1 , : P ; 
B ¢ Completely transistorized, unaffected by + 10% line voltage variation. 
n- 
ht 
. >. . 
1y 
2G Call your Taylor Field Engineer, or write for appropriate bulletin. 
NE Taylor Instrument Companies, Rochester, N. Y., or Toronto, Ont. 
6 
: 
NY 


- Taylor Lnslruments MEAN ACCURACY F/RST 
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AVAILABLE IN MANY SEQUENCES 
BACKLIGHTED 


OR 





BULL’S-EYE 





SIDE BY SIDE OR STACKED, 
DE-LINE modular design retains 
Original custom appearance as 
system grows. 


SAME PLUG-IN operates from 


normally open OR normally closed 
trouble contacts. 


0-1 -O-3-0 
AUXILIARY CONTACTS N.0.-N.c. 


standard with most plug-ins. 


(atier insta OPTION 








after installation by 
meansof independent 
slide switch at each 
point. 


DE-LINE plug-ins are 
self-policing. Systems 
are rugged and 
dependable. 


THEE INSTRUMENT CORP. 


DEPT. M, 3101 N 
LOWELL AVE 
CHICAGO 41, ILL 


Representatives In All 
Principal Cities 







SEE OUR CATALOG 


PIPE LINE 
CATALOG 





Complete Monitoring 
Systems for Industry 


a, 
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in Texas, Louisiana, Mississippi, Ala- 
bama, Georgia and South Carolina, $52 
million, FPC examiner approval. 

13 miles, 24-inch and 18 miles, 20- 
inch loops, Louisiana, FPC authoriza- 
tion. 14 miles, 16-inch laterals, 1-mile, 
12-inch lateral, Louisiana, $2.1 million, 
FPC authorization. 

29 miles, 20-inch, gas, and 2,500 hp, 
in South Texas to take gas from South 
Texas Natural Gas Gathering Co., $2.4 
million, FPC authorization 


Trans-Southern Pipeline Corp., Houston, 
1.080 miles, 12-inch, LPG, from Mont 
Belvieu. Texas, to Danville, Va.,. and 
215-mile spur line from Atlanta to 
Georgia-Florida border, $63 million. 


planned 

Transwestern Pipeline Co., Houston, 24 
miles, 8-inch, 3,520 hp station and ad- 
ditional 1,000 hp, $2.5 million, tempor- 


ary FPC authorization 


Trunkline Gas Company, Houston, 252 
miles, 30-inch loops, and 140 miles, lat- 
erals, between Longville, La., and Tus- 
cola, Ill., $45 million, before FPC. 


Underground Storage & Exploration. 
Upper Darby, Penn., 394 miles, 12-inch 
LPG, from Moundsville, W. Va. to 
Newark, N. J., $9 million, approved. 

95 miles, 6-8 inch, laterals to Mauch 
Chunk, Penn., and to Philadelphia. 
planned 


United Gas Pipe Line Co., Shreveport, 
La., 59 miles, 36-inch, gas, lateral be- 
tween Bastian Bay field and Plaque- 
mines Parish, La., before FPC. 


Valley Gas Transmission, Inc., Houston 
55 miles, 3 to 8-inch, gas, gathering, 
in Hidalgo, Brooks, Starr and Jim Wells 
counties, Texas, $15 million, before 


FPC 
West Shore Pipe Line Co., 250 miles, 


10-16-inch, products, East Chicago, Ind.. 
to Green Bay, Wis., planned 


International 





ACT Oils, Ltd., Montreal, 400 miles, 
crude, Dawson Creek, B. C., to Bella 
Coola, B. C.. before B. C. government 


Ajax Alberta Pipeline Ltd., 28 miles, 10- 
inch, gas, main, Morinville to Westlock, 
Alta., planned. 


Alberta Gas Trunk Line Company, 386 
miles, 26-36-inch, gas, main, Berland 
River area, Alberta, to Alberta-British 
Columbia border: and 235 miles, 8-18 
inch, gas, gathering, Alberta. $100 mil- 
lion, contracts let to Majestic Contrac- 
tors, Ltd., Mannix Co., Ltd., Dutton- 
Williams Brothers, Ltd., and Piggott 
Construction, Ltd. 


Alberta Natural Gas Company (Jointly 
owned by Westcoast Transmission Co 
and Alberta & Southern Gas Co. Ltd.) 
110 miles, 36-inch, gas, Alberta border 
to British Columbia-Idaho border, sup- 
ply gas to Pacific Gas & Electric Co.. 


contract let to Price-Poole of Canada, 
Ltd, 


Continued on Page 82 
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Clean bill of health 





ee 


for a choked-up 


mountain pipeline 


This restoration jobcould have been 
a nightmare. Fourteen miles of 
twisting, turning pipeline in moun- 
tainous country... sections of pipe 
rising nearly 2000 feet in less than 
9 miles... and inside those pipes, 
formidable deposits of sludge and 
scale. 

Yet, an Oakite Engineered Clean- 
ing Program restored this line to 
92°¢ efficiency... by making chem- 
ical analyses of the soil deposits... 
by pin-pointing the proper combi- 
nation of detergent, tools and 
equipment. 

What’s an ECP? It’s an Engi- 
neered Cleaning Program that takes 
into account your special require- 
ments. The Oakite engineer lends 
his supervision and practical knowl- 
edge to the program. 

Call your local Oakite man now. 
There’s no obligation. Or write 
Oakite Products, Inc., 48 Rector 
Street, New York 6, N. Y. 





OAKITE 
ax 


" ai * 
ryears’ leadership in industrial cleaning 





Est. 1909 


Technical Service Representatives in Principal Cities 


Export Division Cable Address: Oakite 
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Weather 35° below zero does not 
impede the efficiency of these 
six AAF Type W Cycoils at Tay- 
lor, B. C. They provide clean air 
for the six 2000-hp compressors 
at Westcoast Transmission Co. 




















ee 
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Pratl. 40 





Sti A ub dees 


Seat. 





Ltd.'s Compressor Station #1. 





heips power Canada’s Big Inch 


Westcoast Transmission Co., Ltd.’s 
Compressor Station +1 -— initiating station of 
Canada’s new seven-station, 17-compressor, 
52,500-hp Big Inch Line —is the northernmost 
complex of its kind in the western hemisphere. 
Here British Columbia “sour” gas is “sweetened”, 
compressed, and started on its journey toward 
the U.S. border, more than 750 miles away. 
Despite bitter cold, AAF Type W Cycoil oil- 
bath intake air filters efficiently and uninter- 
ruptedly provide clean air for the safe operation 
of six 2000-hp gas engines. The only concession 








to the cold — which sometimes reaches 50 below 
zero — is the use of Arctic-type oil! 


Whether your operation is in the frozen north, 
a temperate region, or a hot and dusty desert. . . 
whether the application is pulsating action or 
smooth flow, packaged or stationary units, auto- 
matic station or not... AAF has filters engineered 
to match vour requirements. For complete infor- 
mation, call your nearest AAF representative; or, 
write direct for Bulletin 130. Address: Mr. Robert 
Moore, American Air Filter Co., Inc., 450 Central 
Ave., Louisville, Kentucky. 


Rieotoun Ai Litter 


AAR BETTER AIR 
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LLIAMS BROTHERS — pov poo 
LOWOUT - PROOF GASKETS a ee ek 
on MID AMERICA’S 2,200 Mi 


TT A AM 


t. They wan 
They wanted the bes 
Hor ess (leakage rate equivalent to we 


ice Il intenance cost. ss. ns 
7 life, and ome tests and investigation they chose Gas 


y a 


in Gask-0-Seals proved exactly what we Want’ main line and sub- 


kets seal 
of these amazing gS the longest 
— reece 9200 mile high pressure system a taeee, © 
sidiary equipment On Tre built. It runs from New Mexicy 


| bul ) ill serve millions 
and largest LFG ie sin The line and its complexes WI Butane 
pvc sen owing 1" cost and better service with Propane, 
of custom 


and natural gasoline. 


Re-Usable Gask-0-Seals Cut Maintenance Cost 


When it’s necessary to tear down a flange with a Gask-0-Seal in it 
the ease with which bolts are “broken” and nuts unscrewed is a revela- 
tion to men used to “cracking” flanges with ordinary gaskets. The reason 
is simple, you simply don’t have to tighten bolts as tight with Gask-0-Seals 
... in fact, on construction sites for Mid-America’s pipe line you never 
saw a “cheater!” 

Even more amazing to pipe fitters is the fact that flange faces don’t 
have to be cleaned and that the same gasket can actually be reinstalled! 

The reduced maintenance cost mounts up to a really big saving when 


Gask-0-Seals are specified, whether in a pipe line, refinery, processing 
plant, or industrial plant. 





BUYERS FIND GASK-O SEAL 
-O- S EASY TO 
ORDER — PRAISE DISTRIBUTION METHOD 


Industrial buyers find that Gask-O-Seals are 


readily available and eas 


: mn y to order with a simplifi 
call out” system, tieing into standard ASA — 
flange sizes and specifications. 





In addition buyers preferring local sources usually 
find a Parker Seal Company stocking distributor 
close by. More and more distributors are requesting 
; franchises as preference for Gask-O-Seals grows 
Many of these distributors are recommended to us 
by purchasing men as well as engineers,” 
says Mr. T. J. McG uistion, Vice-president 
in charge of sales at Parker. “Such 
recommendations are very much appreciated. 
The company will gladly consider the request 
of any qualified distributor for a franchise 
on this new product line.” 


























































WHY GASK-0-SEALS 


ARE SO EFFECTIVE-- 


Gask-0-Seals are effective because of the sealing 
principle involved . . . controlled confinement, That 
means that the “rubber” mass to groove void is care- 
fully controlled. The gland is totally confined with 
metal-to-metal contact of faying surfaces. The whole 
seal is designed and manufactured to carefully con- 
trolled tolerances. The Gask-0-Seal design allows very, 
very little area of attack on the seal itself by the ma- 


terials being sealed. 


Of course, there are many other features about the 
Gask-0-Seal that makes it unique as an effective, safe, 
sure seal. Some of them quite technical, others just 
common-sense reasons. The fact that they are used 
in so many vital apparatuses attests to their superior 


sealing effectiveness. 
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-are- To be sure that customers could 
with yay have confidence in the competitive 


Befor re Fastening 
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safety of Gask-O-Seals, Parker Seal 
Company submitted all of standard 
ASA flange series seals to Under- 
writer's Laboratories for testing. 
They have approved all four of the 
series 6400, 6420, 6430, and 6440 
for listing under their re-examina- 
tion code, and granted permission 
to use their insignia for the services 
covered. 
































OW TO SAVE 19 MINUTES EVERY 
IME YOU “‘BREAK”’ A FLANGE! 


A testing foreman on Mid-America’s pipe line saw 
ims Brothers men installing Gask-O-Seals in flanges | fk 
Conway, Kansas, Terminal. He turned to the¢.s . 
ker Seal Co. representative standing nearby and Re 


AIRCRAFT AND MISSILES. 


effectiveness of a seal is paramount 


Aan, go see my boss about those gaskets. I’m sav- #4 % 
ours and plenty of money with them. We can just 
m in for a test, break up and move, and re-use; Ag 
ime gasket, over and over again!” : 
maintenance foreman said Gask-O-Seals may . 
them “2 days time of two 4 man crews-with trucks, % 
nes and other equipment.” ; 
survey shows it takes an average of 36 minutes i, 


GN 


rg Mercury capsule on the “‘man-in-space’”’ project. 





- Send for 






S how. it breaks + vel 
} minutes saved in “breaking” nuts, 3 minutes oO 


io 
7 


Nd you can install the same Gask-O-Seals you take 
ut 


parting flanges to necessary working space, 13 min- ? lk 
tes in not having to clean and scrape flange faces — "pe er SEAL COM PANY 
Cu 


lver City, California and Cleveland, Ohio 


A worthwhile saving? A DIVISION OF PARKER-HANNIFIN CORPORATION 














OVER 1,000,000 GASK-O-SEALS USED UNDER 
THE VERY TOUGHEST CONDITIONS BY 


The sealing effectiveness and high safety factor of Gask-0-Seals were firs 
recognized by the aircraft and missile makers to whom, safety, and genuine 


Hundreds of tests have been run on Gask-0-Seals under some of t 
Today, Gask-0-Seals—much the same as the ones used on Mid America’s 


new pipe line—are in use on practically every military and commercial aircraft. 
<” * A Gask-0-Seal, for instance, seals the escape hatch and other openings of the 
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Assistencia de Oleodutos du Petrobras, Rio 


de Janeiro, 280 miles, 12-inch, crude, 
Rio de Janciro to Belo Horizonte, Brazil, 
planned 

Abu Dhabi Marine Areas Ltd., (British 
Petroleum Co. and Compagnie Fran- 
caise Des Petroles) 20 miles, 18-inch, 
crude, from Umm Shaif offshore oilfield 
to Das Island, Pe rsian Gulf, planned 

Barnabos Group (Italian Interests), crude 
line from Venice, Italy, to Insbruck, 
Austria, with extension to Munich, Ger- 


many, planned 


Bituminous Oil Pipeline Co., Calgary, 250 
miles, crude, from Athabasca tar sand 


On Your Team... 


plant in northeastern Alberta to Ed- 
monton, approved. 


British American Oil Co., Ltd., Toronto, 

125 miles, gas, Pincher Creek fields to 
Calgary, Alta., before Alberta Public 
Utilities Board 


Burmah Oil Co., Ltd., 850 miles, crude, 
20 inch, from Nahorkatiya to Calcutta. 
India. Contract let on 
Mannesmann-Saipem. 


250 miles to 


Cartier Gas Corp. (St. Maurice Gas, Inc., 
and Consumers Gas Co., Toronto), 170 
miles, gas, Montreal to Quebec City, 


planned 


Consolidated Gathering Systems, Ltd., 
Calgary, 198 miles, crude, Sturgeon field 
to Edmonton, planned. 





.. A MAXIM ENGINEER 


There’s no need to go-it-alone when your design problem deals with 
noise suppression. YOu can save time and money by putting a MAXIM 


engineer on your team. 


He is a specialist in designing silencers to meet noise probiems of all 
types of engines from giant diesels to “go-karts,” as well as special pur- 
pose silencers for jet aircraft, atomic submarines, waste disposal plants, 
chemical plants and heat recovery applications. 


Let us know your problems. . 
on your team...to solve them. 


. we will work with your engineers... 


Immediate delivery on most standard type silencers from regional stock- 


ing points. Write or call today. 


MAXIM 


DIVISION 


Plants: Shreveport, Louisiana 


THE J. B. BEAIRD COMPANY, INC. 


A Subsidiary 
( j BEAIRD Headquarters: P. O. Box 1115 


of American Machine & Foundry Company 


Shreveport, Louisiana 


Clinton, lowa 


Sales agents in all principal cities and foreign countries. 
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Creole Petroleum Co., 44 miles, 12-30-inch, 
gas, Bachaquero to Tia Juana, Vene- 
zuela, planned. 


Foothills Pipe Lines Ltd., 1,300 miles 
LPG, from Alberta-Saskatchewan_bor- 
der to Chicago, tie-in with Westalta 
Products Pipeline proposed system in 
Alberta, $100 million, before Alberta 
Board of Public Utilities Commissioners 


Gas Trunk Line of British Columbia, Van 
couver, 250 miles, 30-inch, gas, main 


Fort Nelson to Taylor, B. C., planned 


Gases Naturales de Colombia, S.A., 140- 
mile, 10-inch, gas, Cicuco field to Bar- 
ranquilla, Colombia, planned 


Hughenden Pipeline, 125 miles, products 
Dick Lake gasoline plant to Hughender 
Region, Alta., planned. 


Hydrocarbons Pipeline, Ltd., Winnipeg, 
Manitoba, 880 miles, 6-8 inch, products, 
from Edmonton to Winnipeg, $35 mil- 
lion, partial authorization. 


Independent Pipe Line Co., 2,019 miles, 
34-36-inch, crude, Edmonton to Mon- 
treal, 23,000 pump horsepower, $395 
million, before Borden Commission. 


Interprovincial Pipe Line Company, 350- 
mile extension from Toronto to Mon- 
treal, looping line from Edmonton to 
Toronto, crude, $240 million, con- 
sidered. 

Additional horsepower in four new 
stations and several 


$9.3 million, planned. 


existing stations, 


Magna Pipeline Co., 25 miles, 4-inch, gas, 
Vancouver, B.C. to Vancouver Island, 
$14 million, approved by Public Utili- 
ties Commission. 


Mid-Continent Pipe Lines, Ltd., 1500- 
mile, 30-inch crude, Edmonton to Chi- 
cago, planned. 


Naphtha Israel Oil Co., 75 miles, 6-inch, 
gas, Rosh-Zohar field to Ashdod Yam 


on Mediterranean planned. 


National Iranian Oil Co., 146 miles, 6 
inch, crude, from Azna to Isfahan, Iran, 
$5 million, planned. 


Northern Alberta Pipe Lines, Ltd., Ed- 
monton, Alta., 110 miles, 10-inch, gas, 
main, Lac La Biche to Edmonton, $3 
million, planned 


Northern Pipe Line Company, 153 miles, 
16-inch, crude, from Regina, Saskatche- 
wan, to Clearbrook, Minn., $10 million, 
planned. 


Oasis Oil Co. of Libya, 100 miles, 30-inch, 
crude, Libyan production to Mediter- 
ranean, planned. 


Peace River Oil Pipe Line Co., Ltd., 70- 
mile, crude, Swan Hills to Iosegun Junc- 
tion, approved. 


Pembina Pipe Line, Ltd., Edmonton, 1,200 
miles, LPG, from Alberta gas fields to 
eastern Canada, planned. 


Petroleos Mexicanos, 4, 6 and 8-inch, prod- 
ucts, Mexico City-Puebla to Cuerna- 
vaca, planned. 


Continued on Page 87 
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| MODEL 60 INSULATOR 


POLE CEN repr” ERG 


‘pcaneateiinaemetiteasiiiti PE ED RS 


“MADE WITH PRECISION... | 
_.,.USED WITH CONFIDENCE 





















Mid-America Pipeline Company lines are insulated with the , / , 
; integrity of precision-designed, precision manufactured Maloney ' 

: insulators. Injection-molded thermoplastic material. Standard \ ° 
sizes to 12 x 16 complete in two units. 14” line sizes and J 


one Ses 


larger are in multiple units. All standard carrier/casing com- 
binations are immediately available. 


eT ne re Tae: a 
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MOLDED CASING SEAL 


Mid-America lines are utilizing this molded rubber casing end 
seal. Allows maximum lateral and longitudinal shifting of car- 
rier. Minimum 3/16 inch thick in bellows, to 1/2 inch at shoulder. 


aa ete » 8 





5 4 Thumbscrew locking, stainless steel banding furnished. Design 

2 & eliminates additional rock shielding. 

: Se +5, SG Parse ring age ney, ——e > ss 7 : oe ‘ * 56h . een oh 2p ed 

| | 1M J, 

| PAL MALONE Y COMPANY (ZWifchne, 

) Be. O. BOX 1777 © HOUSTON, TEXAS company ; 
of 

; ¢ CHICAGO « LOS ANGELES ¢ PITTSBURGH ¢ TULSA ® ¢ 
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COST CUJTING ‘COPTER 


PIPE STRINGING 











WEIGHT PLACEMENT 





va i. 
Write of Phone 


PETROLEUM. 


NEW ORLEANS, 
P. O. amnenet oe a 4 e 


~ ' 
“LAFAYETTE, LA. ~ ~ a 
P.O, BOX T > 
PHONE CE 5-2456 * * 
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Need 42-in. Line Pipe? 


Bethlehem makes it—electric fusion-weld line pipe from 18 through 42 in. OD, and 
with walls to *,; in. in all diameters. Meets all applicable parts of API 5LX specifi- 
cations. It’s made at Steelton, Pa., on a completely modernized mill with capacity 
of over 35,000 tons a month. 

Included among our newly installed facilities are edge and end planers, a U-ing 


press, an 18,000-ton-capacity hydraulic O-ing press, and batteries of inside- and 


outside-seam welding machines. The pipe is expanded hydraulically and end-faced. 
It’s a smooth-flowing, highly automated operation. Production is fast—quality 
is tops. For more information, call or write the Bethlehem sales office nearest you. 


Ever see API high-test line pipe as large as this? It’s 42 in. OD, with 
Ya-in. walls. Bethlehem makes it in 40-ft lengths at Steelton, Pa. 
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How about 62-ft lengths? 


Bethlehem makes it—electric resistance-weld line pipe from 5;°; to 16 in. 
OD in lengths to 62 ft. Our modern pipe mills at Sparrows Point, Md., are 
regularly turning out these longer lengths for installation all around the 
country. Pipeliners like ’em, since they mean fewer welds in the field. 
Bethlehem line pipe speeds up line construction in other ways, too. It’s 
od, sound pipe, tested and re-tested at the mill to make sure it will test 
ut OK in the line. Every length is straight as a stretched string, round in 
ie body, and square and accurately beveled on the ends. It’s pipe that 
ill line up fast and take a good weld every time. 
When you need |-o-n-g lengths of top-quality line pipe, call on Bethlehem. 
We have a sales office near you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 







BETHLEHEM STEEL 
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<—  Extra-long cors were required to 

ship this large order of Bethlehem 8% 

in. ERW line pipe from our Sparrows 

Point, Md., mill. Lengths reached to 
2 ft-—-that's mighty long pipe! 
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NEW TECHNIQUE ASSURES 
PERFECT ON-SITE COATING 





POLYKEN QUALITY PLUS UNIQUE 
APPLICATION METHOD MAKE 
TOP SITE-WRAP COMBINATION 


Your protective coating results are only as good 
as the material you use and the way you put it 
on. And with Polyken tape .. . plus the special, 
new Polyken way of on-site application . . . you 
get a combination that really does a perfect job 
—simply, speedily, economically. 

Simplicity? Right! The completely mobile ma- 
chine sets up in an hour (knocks down in half 
that time), uses 6 men or less for continuous 
cleaning, coating, and wrapping. Speed? You can 
process up to 20,000 lineal feet a day, take 10- 
minute breaks to switch pipe sizes. Economy? 
Look at it this way: You get quality tape, properly 
applied by a high-speed quality process. The result 


can’t help meaning more dependable coating for 
your dollar. 


For the full story on both machine and tape, 
see your Polyken representative. It can mean max- 
imum protection at minimum investment. 
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Pipe (coming toward you) spins through machine... undergoes 
dynamic cleaning from twin-powered brush heads. Coating 
comes off brake-type tape drum. Outer wrapping runs through 
fast-gluing adhesive attachment. 

1. Spinning pipe 

2. Polyken tape coating 
3. Outer wrap 

4. Glue applicator 


5. Stand-by outer wrap turret 
6. Power brush heads 

7. Glue tank 

8. Stand-by tape turret 


Poluken 


Experienced in modern 
PROTECTIVE COATINGS 


THE KENDALL company 


Polyken Sales Division 
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POLYKEN 
PROTECTIVE 
COATINGS 
DISTRIBUTORS 


Atlanta, Georgia 
Steele & Associates, Inc. 


Chicago, Illinois 
Sales Engineering, Inc. 


Cincinnati, Ohio 
Hare Equipment 


Cleveland, Ohio 
The Harco Corp. 


Denver, Colorado 
Patterson Supply Co. 


Fort Worth, Texas 
Plastic Engineering & Sales Corp. 


Houston, Texas 
Cathodic Protection Service 


Jackson, Michigan 
Utility & Industrial Supply Co. 


Kansas City, Missouri 
H. J. Hodes Co. 


Kansas City, Missouri 
industrial Coating’s Engineering Co. 


Long Beach, Calif. 
Barnes & Delaney 


Memphis, Tenn. 
General Pipe & Supply Co. 


Minneapolis, Minn. 
Simcoe Equipment Co. 


New Orleans, Louisiana 
L. F. Gaubert & Co. 


Philadelphia, Pa. 
Harold N. Davis Co. 


Plainfield, New Jersey 
Stuart Steel Protection Corp. 


San Francisco, Calif. 
Incandescent Supply Co. 


San Francisco, Calif. 
Phillips & Edwards Electric Co. 


Seattle, Washington 
Farwest Corrosion Control Corp. 


Seattle, Washington 
Pacific Water Works Supply Co. 


St. Louis, Missouri 
hutt Process Equipment Co. 


Tulsa, Oklahoma 


Aidwestern Pipe Line Products Co. 


Poluken 


Experienced in modern 
PROTECTIVE COATINGS 
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1,240 miles, 34-inch, gas, Reynosa to 
Mexicali, Mexico $160 million, negoti- 
ating with Tennessee Gas Pipeline Com- 
pany for design and construction of the 
line 
12-inch, gas 
to be built in 


8-inch, products, and 
Torreon to Chihuahua, 
1960. 

360 mile, 12-inch, products, Minatitlan 
to Puebla and Mexico City, construc- 
tion to start in 1960. 

Products, 
planned. 


Guadalajara to Tepic, 

Products, Aguascalientes to Zacatecas, 
planned. 

6-inch, products, Guaymas to Ciudad 
Obregon, considered. 

8-inch products, Guaymas to Hermo- 
sillo, considered. 


8-inch, gas, Tierra Blanca to Vera- 
cruz, to be built in 1960. 
14-inch, gas, Mexico City to Sala- 


manca, construction to start in 1960. 
Gas, Ciudad Carmen to Ciudad 


Pemex. 

8-inch, crude Comalcalco to Mina- 
titlan, to be built in 1960. 

Crude, Minatitlan to Salina Cruz, 


contingent on proposed refinery on Pa- 
cific Coast. 

149 miles, 10-inch, products, Ciudad 
Pemex to Minatitlan, planned. 

181 miles, 4-inch, products, Mexico 
City to Salamanca, planned. 


Pipelines of Puerto Rico, Inc., 95 miles. 
8-inch, products, Penuelas to San Juan, 
Puerto Rico, approved. 


Provincial Pipe Lines, Ltd., 700 miles, 
3-16-inch, hydrocarbon line gathering 
system in Alberta, $25 million, before 
Alberta Oil and Gas Conservation 


Board. 


Quebec Gas Transmission Lines, Inc., 
Montreal, 300 miles, gas, main, Quebec 
to Montreal, planned 


Rangeland Pipe Line Company Limited, 
111 miles, 8-inch, crude, southeastern 
Alberta to Calgary, $3 million, planned 

Saskatchewan Power Corp., 179 miles, 

4-6-8-inch, gas, planned. 


Societa Nazionale Metanodotti, 650 miles, 
18-inch, crude, Genoa, to Milan-Cre 
mona-Torino, Italy, and Aigle, Switzer- 
land, with extensions to Karlsruhe and 
Munich, Germany, planned. 


Societe d’Etude du Pipe Line Sud-Euro- 
pean, Paris, 419 miles, 30-inch, crude 
port of Lavera to Strasbourg, with lat- 
eral extending 40 miles to Karlsruhe 
Germany, approved by French cabinet 


Soc. Siciliana Metanadotti, gas line fron 
Hassi R’Mel field in Algeria through 
Tunisia, across Mediterranean to Sicily 
and into Italy, considered 


Standard-Vacuum Oil Company, 60 miles, 
8-inch, gas, main, in South Sumatra, 
considered. 


Ste. d-Etudes de Pipeline Intercontinetaux. 


Paris, 1,400 miles, 30-40-inch, gas, | 
from Hassi R’Mel field in central Al- 
geria across Mediterranean, through 


Continued on Page 88 
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SKINNER-SEAL 
PIPE JOINT 
CLAMP 


STOPS LEAKS 


at joint where pipe is 
Toi 4 —ie Tiahcomabadiare 


SKINNER-SEAL 
PIPE JOINT CLAMP stops 
leaks at joints where 
pipe is screwed into fit- 
ting. Any temperature— 
any pressure up to 2,000 pounds. 
Saves the cost of tearing out and 
renewing leaky fittings. Prevents 
shutdowns. In stock at most oil 
supply stores. 





SKINNER-SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure, lasting repair of splits and 
rust holes in pipe. No pressure too 
high. Anyone can apply in a few 
moments. Made in all sizes, V2” to 
12)’ for steel and C.1. pipe. Stocked 
by practically all oil supply stores. 


Complete line of 
Repair Clamps. 
Send for Catalog 54! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 
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Spain, France and into West Germany, 
considered, Fish International Corpora- 
tion making engineering and feasibility 
studies. 


Sui Gas Transmission Co., Multan, Pun- 
jab, India, 145 miles, 8-inch, gas, from 
Sylhet to Dacca, East Pakistan, $9 mil- 
lion, considered 

130 miles, 16-inch. gas, 


line, 
Multan to Lyallpur, planned. 


main 


Syrian Pipeline, Damascus, 500 miles, 


crude, from Karshuk field, Syria to 
Mediterranean, planned. 
300 miles, products, from Homs to 


tank farms in Damascus, Aleppo and 
Latakia, planned. 


Trans-Canada 
ronto. 


Pipe Lines Limited, To- 
268 miles, 34-inch, loops, and addi- 

tional hp planned for 1961, $69 million. 
122 miles, 34-inch, loops, hp addi- 

tions, $46 million, planned for 1962. 


Trans-Prairie Pipelines, Ltd., Edmonton, 
crude line, from Weyburn field to Re- 
gina-Moose Jaw areas, $5 million, con- 
sidered. 


Trans-Prairie Pipelines, Ltd., Edmonton, 
Alta., 159 miles, 4,6,8-inch. crude Milli- 
gan Creek-Boundary Lake are to Taylor 
Flats and Dawson Creek, contract let to 
Banister Construction Co, 


Westalta 
miles, 


Products Pipeline Ltd., 900 
LPG, from Northern Alberta to 
Saskatchewan border, to deliver hydro- 
carbons to Foothills Pipe Lines, $40 
million, before Alberta Board of Public 
Utilities Commissioners 






Williams-McWilliams Industries, Inc., New 
York, 441 miles, 6-inch, crude, Villa 
Montes, Bolivia to Villa Hayes, Para- 
guay, considered. 

Westcoast Transmission Company, 688 
miles, 30-inch, gas, loops, Peace River 
area of British Columbia to United 
States border, planned 


Yacimientos, Petroliferos Fiscales Argen- 
tina, Buenos Aires, 1,000-mile, large 
diameter, gas, Comodoro Rivadavia to 
Buenos Aires, $300 million, considered. 


Transco Lets Contract to 
Houston Contracting Company 
Transcontinental Pipe Line 
Corporation has awarded a contract 
to Houston 


Gas 


Contracting Company 
for construction of about 45 miles of 
cas pipe line loops. 

Houston will lay 15 miles of 30- 
inch in the vicinity of Kay, Texas, 
and about 15 miles of 30-inch near 
Dayton, Texas. Also, Houston will 
Kinder, La., 
7 miles in the vicinity of 
Mauriceville, Texas. 


construct 8 miles neat 
and about 


Magnolia Pipe Line Lets 

Contract to Panama, Inc. 
Magnolia Pipe Line Company has 

awarded a contract to Panama, Inc., 


to lav about 4 miles of 4 and 8-inch 


pipe line near Brookeland, Texas. 


pressure. 


Trans-Prairie Pipelines 

Lets Contract on Crude Line 
Trans-Prairie Pipelines, Ltd., has 

let contract to Banister 

159 miles of 

British Columbia. 


Construc- 


tion for crude line in 


53 miles of 
6-inch and 7) 
miles of 8-inch extending from the 
Milligan Creek-Boundary Lake arca 
to Taylor Flats and Dawson Cree «. 
It will have a capacity of about 2( 
000 barrels per day and will be in 
operation in about one year. 


The line will consist of 


4-inch. 30 miles of 


Northern Natural Files 
For Expansion Project 
Northern Natural Gas Company 
has filed with the FPC for permis- 
sion to construct 62 miles of 16-inch 
pipe lines to provide sales of gas to 
Reserve Mining Company at Silver 
Bay, Minn. 
Northern install 1] 
miles of 30-inch and install 5,400 hp 
in additional 


also would 


compressor capacit' 
This portion has already received 
conditional authorization. Total cost 
for the projects would be about $6 


million. 


skid-mounted 

AUTOMATIC CRUDE OIL 
METERING ASSEMBLY 

.. with proportional sampler 


Unit automatically shuts down after allow- 
able has been flowed, with volume cor- 
rected to 60°F and registered on counter 
and/or ticket. 


MECO sampler stores sample at line 


Air and non-condensible gases are automatically separated from liquid and vented. Metering of gases is 


prevented. 


Unit includes line-size strainer @ SMITH line-size deaerator @ float-operated pilot and safety shut-down 
valve @ MECO proportional sampler @ A. O. Smith positive displacement liquid meter @ SMITH set stop 


valve. 





88 For more data on advertised products, use Readers’ Service Cards, last page. 





ae gy ‘ . ; 
‘adie daloec. 


hs Solel miyyls fod bo 2 del My 
“HOUSTON 20, TEXAS 





PIPE LINE INDUSTRY @ 





November, 1960 





Seth camer oe 


Vc he alg a 








mr 





?60 











KENTUCKY PIPELINE CONSTRUCTION JOB SAVES TIME 
AND MONEY WITH ROSKOTE COLD-APPLIED MASTICS 


Petroleum Exploration, Inc., specified the application 
ot ROSKOTE PIPE MASTICS, by the ROSKOTER 
method in the construction of its new transmission 
pipeline from Manchester to London, Kentucky. 
Che results — 
ollar Savings by 
elimination of heating fuel costs, loss from spillage, 
kettle operation and haulage 
reduction in size of coating crew, and amount of 
equipment required. 
ime Savings resulting from 


the continuous and steady application of two coats of 


‘ipeline built from Manchester, Ky., to serve London, Ky. 


Engineers: Petroleum Exploration, Inc., Lexington, Ky., and 
Sistersville, W. Va. 


-ontractor: Cumberland Contracting Co., Monticello, Ky. 


ROYSTON LABORATORIES, Inc. 
Blawnox, Pittsburgh 38, Pa. 


A LEADER IN THE FIELD OF INDUSTRIAL 
COATINGS FOR CORROSION CONTROL 


ATLANTA @ CHICAGO @ HOUSTON ® TULSA 
PHILADELPHIA ® SAN DIEGO ® ST. PETERSBURG 


November, 1960 @ PIPE LINE INDUSTRY 


quick-drying mastic with the ROSKOTER “minin 


crew coating device. 


Superior Protection from Corrosion 


because ROSKOTE MASTICS form a flexible pips 
coating that is highly resistant to electrolyti 
deformation by soil stress, thermal intluences 


attack by moisture, acids, alkalies and salts 


These same savings and benefits can be achieved on 
your next pipeline project through the use of ROS 
KOTE COLD-APPLIED PIPE MASTICS. More than 
100 gas and oil companies currently use these pipe 
line coatings which are adaptable for any application 
method such as brush, spray, glove or line travel oper 


ation to lines of any length and diameter 


Royston Laboratories, Inc. MI 
Pittsburgh 38, Pa. 


Please send me complete information about the economies and 
application of 


Roskote Roskoter Line travel equipment 


Name 
Company 


Address 


— ee er eee es 


City Zone State 
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We're ready to roll with 
our modernization pro- 
gram. Whose communi- 
cations equipment are 
you recommending? 


















Stromberg-Carlson’s. It’s 
the most complete and 
most flexible. 


COMMUNICATIONS BY STROMBERG-CARLSON 


Communications has been our business since 
1894. Our public utility telecommunication 
systems from coast to coast are the envy of 
the industry. 

With our experience and engineering skills 
plus full range of systems and components* 
we can meet your precise needs. 

We are prepared to study your situation 
(without obligation on your part) and show 
how we can provide you with the communica- 


tions you need to complete your moderniza 
tion program. In Atlanta call TRinity 5-746/7; 
Chicago: STate 2-4235; Kansas City: HArr! 
son 1-6618; Rochester: HUbbard 2-2200 
San Francisco: OXford 7-3630. Or write to 
Telecommunication Industrial Sales, 12/7 
Carlson Road, Rochester 3, New York. 


*Our equipment covers your three basic communica 
tion needs: transmission systems, switching systems 
station gear and all associated equipment. 


STROMBERG -CARLSON 
aocivisionor GENERAL DYNAMICS 


For more data on advertised products, use Readers’ Service Cards, last page 
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Service Pipe Line Co. | We've tested them high... 


Builds 22-Mile System 
Service Pipe Line Company _ is 


building a 2 





2-mile pipe line system to 
gather heavy Devonian crude oil from 
‘} leases in the Beaver Lodge De- 
yonian pool at Williams County, N.D. 
The project includes 11 miles of 
§-inch gathering lines and 11 miles 
of 2-inch lateral lines to connect 
leases Operated by Amerada Petro- 
leum Corp. and Hunt Oil Co. Two 
10.000-barrel tanks will be erected at 
Ramberg station, and 31 high-pres- 
sure field pumping units will be in- 
stalled throughout the gathering svs- 
ters. 

Contractors are Oil Field Service tines mail oi 
Co., Inc., and Basin Pipeline Con- Natural Gas Cor 


5 1 tes ae iree 
struction Co. minutes un I 





Mesa Pipe Line Co. 
Laying Gathering System 

Mesa Pipe Line Company is in- 
stalling a gas gathering system for 
gas liquids production from Azalea 
Strawn and Devonian fields in Mid- 
land County, Texas. 






Mesa iS constructing 55 miles of Freeport Sulphur Company’s 7- 


mile underwater line was pressur- 


ized to 1500 psi in 39 hours with , Z 
Lf 
Ae, 


gathering lines and 7 miles of 4-inch 
main line from the station to Mobil 


mobile Schramm equipment. 
Oil Company’s terminal at Midland. 


Natural Gas Pipeline 
Lets Construction Work 

Natural Gas Pipeline Company of 
America has awarded contracts to 
Houston Contracting Company and 
M. L. Hulcher Co., Inc., for con- 
struction work. 

Houston will lay 17 miles of 8-inch 
and 10 miles of 6-inch in Aransas and 
Refugio counties, Texas. Hulcher will 
construct two loop lateral lines to 
the town border stations for Prince- 
ton and Belvidere, Ill. 


Seadrift Lets Contract . 
On 56-Mile Product Line Make your next test with a Schramm package... 


Seadrift Pipe Line Company has | _ . — , : , ; 
awarded a contract to Sharman. | lesting any pipeline, anywhere, is routine with mobile Schramm Booster- 
Allen, Gay & Tavlor. Inc.. for con- | Compressor Packages . . . in suspension, underground, underwater. Schramm 
struction of its dual 56-mile products 


pneumatic testing is easier, cleaner, and more economical—tests up to 1500 psi. 
linc from Bay City to Seadrift, Texas. | Schramm service is complete—right down to the engineer who supervises the 


test from start to finish. Plan ahead to buy or rent Schramm compressors and 
Louisiana Gas Producing | boosters on your next test. Write for details on our economical standby plan. 


Company Awards Contract | 
Schramm. lee. 


| 1. . 
Ford, Bacon & Davis has been 
MANUFACTURERS OF AIR COMPRESSORS 


awarded a contract to construct 25 
mies of 8-18-inch pipe line for 
740 North Garfield Ave. . West Chester, Pa. 


Louisiana Gas Producing Company 
near Sterlington, La. 
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DOPE 
IS ALWAYS 
HOT ¢ READY 
and RIGHT 
from 
MYOCO ASPHALT 










<n 









KETTLES 













Myoco asphalt kettles are designed to keep dope 
hot and always ready for instant use. Completely 
insulated, there is almost no temperature variation 
of filler between top and bottom. Coking, there- 
fore, is unnecessary. Mechanically driven propeller 
and hydraulic bottom sweep prevent settling. Since 
the fuel tank is installed inside of frame, and pro- 
tected from the firebox by the welded bulkhead, 
safety is assured. Available in 10, 27 and 30 barrel 
sizes, powered by a Wisconsin engine or its elec- 
tric equivalent with Athey tracks, steel skids, or 
fitted for stationary use. Blower or mailbox burners 
are optional. 



















PORTABLE 





The Myoco portable kettle is compactly designed 
to eliminate over-width permit for highway trans- 
portation. 






WE RENT EVERYTHING 
FOR PIPELINE CONSTRUCTION 


Write for our Complete Catalog 








MYOCO 


MORRIS-YOUNG-OWENS CO. | 







PIPELINE EQUIPMENT AND SUPPLIES 
P. 0. Box 35137 * Houston 35, Texas 
PArkview 3-0110 
In Canada: MYOCO LIMITED, Rural Route 4, 
Midland Ave. N., Agincourt, Ontario, Canada 
Tel. WA 2-9444 



























Humble Agrees to Supply 
Gas for Mexican Line 


Humble Oil and Refining Com- 
pany has agreed to supply gas to the 
Southern California Edison Company 
from South Texas gas fields. The 
agreement covers a 20-year period 
and involves sale of about 1.8 trillion 
cubic feet of gas. Deliveries would 
rise to a maximum of approximately 
265 MMcef of gas daily in the fifth 
year from a first-year rate of approx- 
imately 108 MMcf daily. 

Signing of the gas supply agree- 
ment was the third step taken in the 
big project. Previously, Tennessee 
Gas Transmission Company and Pe- 
troleos Mexicanos signed an agvree- 
ment for construction and operation 
of the 1,200-mile, 34-inch Mexican 
section of the system and for pur- 
chase of a portion of the gas from 
Pemex. Also, Tennessee and Edison 
signed an agreement providing for 
delivery of up to 455 MMef of gas 
per day to Edison. (See PLI October. 
1960, Page 60. 


Gas Trunk Line Completes 
52 Miles of Gas System 

Gas Trunk Line of British Colum- 
bia Ltd., has completed the first 52 
miles of its pipe line system in north- 
eastern British Columbia in a 30-day 
period. The line extends from the 
Buick Creek gas field north and west 
of Fort St. John to the Laprise Creek 
field. 

Construction will begin on_ the 
Boundary Lake line, a 16-inch line 
which will join Taylor with the Boun- 
dary Lake field. 

Engineering is under way on Gas 
Trunk Line’s 250-mile, 30-inch main 


line from Chetwynd north to Fort 


Nelson. 


Shamrock Laying 25-Mile 
Crude Pipe Line in Texas 

Shamrock Oil and Gas Cor; 
contract to H. A. McGinnis fe 
mile, 8-inch crude line from Cl: 
station in Hansford County an 
Farnsworth area in Ochiltree ( 
ty, Texas. 

The line will replace a 6-inc! 
in existence. 


Gas Service Company 
Buys Transmission Lines 
Panhandle Eastern Pipe Line ¢ 
pany and Cities Service Gas ( 
pany sold 100 miles of gas lin 
Gas Service Co. of Kansas City 
handle sold 819 miles and ( 
Service sold 20 miles in the K 
City area. 


© ito, 


ON THE 





SL 


What's Ahead? 

Speaking at the Southern Res 
Institute Conference on *“Tomorr 
lransportation,” Charles C. Wh 
sey, president of Ford, Bacon 
Davis, Inc., predicted great thin: 
come for pipe lines. 

Whittelsey commented _ that, 
could say that you could move 
thing you want through a pipe | 
adding of course that the only th 
necessary are technical know-! 
and economic justification. Techn 
advances will come through pra 


experience and planned research 


Such things as orange juice, but- 


ter and parcel post probably coulk 
piped, But the economic feasibilit 
these advanced lines depend on !: 
markets. For a pipe line to opt 
with a profit, it cannot operat 
only half capacity. 

Whittelsey said that the same tt 
that prevailed in the past will deve 


the new type pipe lines. He poi 





Flexibility permits Go-Devil to round bends. 





G. A. COTTEN CO. P. O, Box 5332 


THE GO-DEVIL—— READY TO GO! 


Partly compressed guide arms and knives are held tight but flexible 
against pipe walls by pressure of individual springs. Guide arms keep 
scraper in line, eliminating undue driver wear and prevents cocking. 


Tulsa, Oklahoma Go-Devil 
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on-the-spot availability of rings 
keeps your lines “on stream” 


: ° . ‘a ; Supply Company 
bu Koppers Piston Rings—the choice of many original | 520 Hawkins Way 
Id t equipment manufacturers. El Paso, Texas 
it) ; : a : H 
Koppers Piston Ring dependability, in even the ; Nolan Sales Corp. 
. ; : : a ; 421 N. Cincinnati St 
1 most rugged applications, is backed with . Tulea 20. Oklahoma 
te 38 years of experience in manufacturing rings of ' 
predictable performance. ' D. G. Silvey Co. 
trene i 316 E. Kings Highway | 
vi If you have a ring problem, consult your Koppers ‘ Shreveport, Louisiana 
inter field agent or write: Koppers Company, INc., ‘ itt 
z ‘ “ ample Bros. 
Th Piston and Sealing Ring Department, 2010 Big Bend Blvc. 
7111 Scott Street, Baltimore 3, Maryland. i St. Louis 17, Missouri 
Send now for Koppers recommended { Sample Bros. 
. . . . 6315 Brookside Plaza 
Piston Ring Set-Ups applicable to the engines Keneas City 13, Missouri 
which you operate. 





PER 





Dependable performance in all oil and gas applications 


Koppers Piston Rings are now available in the field 
in a complete range of materials and a wide 
selection of types and sizes for every application in 
the oil and gas industry. 


To gain trouble-free performance, lower operating 
costs and less frequent down-time, select 














KOPPERS Sales Offices | 
and Agents in these 
convenient locations: 


Koppers Co., Inc. 
District Sales Office 
318 N. Pearl St. 
Dallas 1, Texas 


Lynn Elliott Co. 
371 M & M Bidg. 
Houston 2, Texas 


Tri-State Industrial 











AMERICAN HAMMERED’ 

INDUSTRIAL PISTON RINGS 
Engineered Products Sold with Service 
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Control Board of coating and wrapping schedules in the Plant Office. 


Working for You at 





President Baird checks 


on final shipment. 


; 


F 
4 





Efficient office force keeps adequate records 
to prevent any error in filling your order. 








S Pi 


All these people and many others, each 
skillfully trained for his particular job, 
are working on your pipe. Each one is 
seeing to it that your pipe is coated and 
wrapped precisely to your specifications, 
and that it is shipped at the exact time 
and to the exact place that you have 
requested. 


with V.P. Vondrasek. 


Count on SPI to co-ordinate their work to your job 





3 


standard pipeprotection inc. 


3000 SOUTH BRENTWOOD BLVD. «+ ST.LOUIS 17, MISSOURI 


94 For more data on advertised products, use Readers’ Service Cards, last page. 








V.P. Wilson discusses plans 


out that the first crude lines s 
refineries and gas lines supplie 
dustrial plants. “Future pipe lin: 
probably have the same pattern. 
ical advances will involve sales 
dustries, not retail customers.” 
He also claimed that pipe lin 
carry solids as well as fluids. 
will act as tremendous mixing 
processing materials in transit. |! hi 
will transport two, three or mor 
) terials at the same time.” 
Whittelsey 


is safe to say that we now posses: t] 


declared “I think jt 
know-how to transport any inert 
pipe lines. Alread 
are doing it 


material by 
with coal, gils 
nickel-cooper concentrates, 
phosphate matrix and even ast 
materials such as sludge and 

The question to be answered is, “Cai 
you save money doing it? In mor 
and more cases the answe! is vt 

a large and dependable market 
these solids is all that stands in tl 
way of widespread use of solids 
lines.” 


Communications Discussion 

The annual meeting of the A 
ican Petroleum Institute will be 
at the Palmer House, Chicago, No- 
vember 13-16. In a panel discus 
November 14, E. H. Wilder of Su 
Oil Company, will give his view 
developments to be expected in th 
next 10 years in petroleum communi- 
cations. Also on November 14, 
Coordinating Committee of the ¢ 
tral Committee on Communicat 
Facilities will meet to discuss matte 
of policy under the chairmanship « 
Wilder, 

On November 15, the annual n 
Central 
Communications Facilities will be 


ing of the Committes 


and continue through November lt 


| Quick on the Draw 
Adam, Bill and Charlie wer 
| volved in a three-way pistol duel. Ac- 
| cording to the rules, they will d 
| lots to determine the order of sh¢ 
| ing. The first has the right to shoot 
| single shot at either of his oppone 
The second man, if he survives, 


| the right to shoot a single shot. Ac 

| is a crack shot, Bill will hit a Bull’s- 

| eye two out of three times. Charli 

| is a bad marksman and is just a 
likely to miss his target as hit it. VI 
has the best chance for survival 
From the Rockwell Manufacturing 
Company October Flow Line.) 
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What’s Happening 
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Pipe Liners Visit Valve Plants 
rhirty members of the School of Pipe Line Technology recently toured the Walworth 
LPV Division and Grove Valve and Regulator Company valve plants in St. Louis and 
A) in Longview, Texas. The school is sponsored by the API, Division of Transportation and 
Saal University of Texas, Petroleum Extension Service and is conducted semi-annually at the 
- Baytown Lee College. Seven company planes provided transportation for the three day 
», No- trip and 10 company personnel accompanied the students. Among the members attending 


uSsior were 16 from foreign countries. 





E. Clyde McGraw, president of Trans- = 
continental Gas Pipe Line Corporation, = 
will serve as president of Transco’s newly 
formed subsidiary, Trans-Southern Pipe- 
line Corporation. 


4 




















Robert L. Topper will be executive 
vice president Somes also is president of OPERATING 
Trans-Jeff Chemical Corp. and executive RANGE 
assistant at Transco. Don S. Willhelm was 500 to 5,000 psi. 
named chief engineer for the new com- 
pany, which was formed to build a $63- 
million LPG line from near Houston to TYPES AVAILABLE 
Danville, Va 
: Willhelm has been an engineer with +s DXA-21 : 
Walter L. Shannon J. L. Irvin | <n minimum differential 450 psi. 
ransco since 1950. and has been senior 
engineer in charge: of special projects in Pa DXA-521 . 
Gulf Oil Corporation’s realignment volving the operating departments for minimum differential 200 psi. 
er KK 1 the domestic transportation system, lransco 7 DXS-221 . 
Walter L. Shannon will be transferred to Other officers include John F. Burton, minimum differential 150 psi. 
Houston as manager of domestic pipe vice president; Wm. H. Davidson, Jr., vice 
s under J. L. Irvin, president of Gulf president and general counsel; James B. 
‘re in- Refining Company. Henderson, vice president: Dan William- EXTERNAL ADJUSTMENTS 
el Ac rvin’s responsibilities also will include son, vice president, land; A. E. Bryan, 
"* : ——s a the Domestic Traffic De- treasurer, and Tom H. Wheat, secretary SEALED MERCURY CONTACT 
part it, engaged in arranging movement 
shoot- of oil by common carriers and of a fleet 
; nland barges as well. ; VISIBLE ON-OFF CIRCUIT 
hoot Shannon worked in Gulf’s Pipe Line . es hag we — en ge and 
onents D: partment at Houston for many years ermian basin Fipeline Company plan to 
es I r to beso mecagy vice president and merge the companies Northern presently VISIBLE CALIBRATED DIAL 
‘ mnager of operations for Gulf Refining owns 93.2 percent of Permian’s common 
Acan in 1957. In 1958 he became director of stock and 57.9 percent of the preferred ; . 
Bull’s- pive line engineering for Gulf Oil at stock Available in a case styles; 
“har! P.itsburgh. William M. Johnson has been Under the plan, common stockholders General Purpose 
nari : , # : : ee Set Pa W eather-Proof 
sterred from Pittsburgh to Houston of Permian will receive a .75 share of : 
just as were he will be general traffic manager Northern common stock for each share of Explosion-Proof 
t. Wh i. Irvin’s department. Arthur Ernst, man- Permian common. The 5.75 percent cumu- 
ue r of barge transportation in the con- lative preferred stock of Northern will be WRITE FOR BULLETIN O-21 
vival so idation of Gulf’s transportation system issued in exchange for 5.75 percent cumu- 
cturing at Houston, also has changed his head- lative preferred stock of Permian. Stock- THE MERCOID CORPORATION 
) juarters from Pittsburgh to Houston. Irvin holders will vote on the plan at meetings c 
became president of Gulf Refining in 1957 November 30 4201 Belmont Ave., Chicago 41, Ill. 
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CENTRIFUGAL COMPRESSORS 











DE LAVAL welded impeller 


permits higher horsepower, higher tip speeds, 


greater design flexibility 


Now, with a single welded wheel, compressors rated 
up to 20,000 horsepower at 6500 rpm are giving ex- 
cellent service. 

Produced by a special welding process developed by 
De Laval, this new welded wheel construction permits 
higher tip speeds and fewer stages for a given pres- 
sure ratio. 

Write for more information on this new welded im- 


peller or contact your local De Laval representative. 





Rated at 20,000 horsepower, this compressor, on stream for 
a prominent pipeline company, is capable of developing 
pressure ratio of 1.56 in a single impeller, pumping 800 
MMSCFD at an inlet pressure of 652 psia and an outle! 
pressure of 1020 psia. 


DIANNE STEAM TURBINE COMPANY 


Poe , 884 NOTTINGHAM WAY, TRENTON 2,N. J. 
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“wv. E. Colorado 


Mueller, president of 


Inti state Gas Company, was elected pres- 


of the Independent Natural Gas 


~ iation of America. W. M. Elmer, 


lent of Texas Gas Transmission Corp- 


orai.on, was named first vice president and 
Or lle S. Carpenter, president of Texas 
fas ern Transmission Corporation was 


chosen se ¢ ond vice 
president. Fred W. 
Peters, vice president, 
secretary and treas- 
urer of Oklahoma 
Natural Gas Com- 
pany, was re-named 
treasurer of the asso- 
ciation. 


Mueller joined Col- 


orado Interstate as 
executive vice presi- 
dent in 1952, was 
named to the _ firm’s 


board of directors in 
1953, and was named 


W. E. Mueller 


president in 1954 
He had been with the Tennessee Gas 
I smission Company from 1943 to 
195 Elmer has been president of 
Texas Gas since 1947. He joined the 


mpany in 1948. Previously he was witl 
the Memphis Natural Gas Company, 
ywredecessor of Texas Gas. Carpenter, who 
has been with Texas Eastern since its in- 


tion in 1947, became president of the 
company in 1956. He is also a director 
of the American Gas Association. Peters 


served with Oklahoma Natural Gas 

Company since 1933. He was made vice 
president in 1950 

Natural Gas Pipeline Company of 


\merica announces several recent appoint- 
ts. M. L. DeCraene has been named 
sistant superintendent of pipe 
lines; H. E. Boomer becomes administrative 
sistant to the president: T H. Beals was 
ned chief planning engineer, and R. W. 
Lindgren was appointed superintendent of 


general 


development engineering. 

DeCraene, superintendent of pipe line 
for NGPL since 1953, will assist D. C. 
Palm, general superintendent, in the newly 
created 


at 


position. Boomer, superintendent 
pipe lines for associate Peoples Gulf 
Coast Natural Gas Pipeline Company since 
1958, succeeds Lindgren. Beals, who had 
been superintendent of development engi- 
! ng since 1952, will be succeeded by 


Lindgren 


lexas Gas Transmission Corporation has 
ointed Arthur H. Oesterheld manager 
ystems and procedures. He will be re- 
sponsible for 


analysis and evaluation of 


company wide systems and_ procedures, 

the development of plans to achieve 
mprovements and economies. Prior to his 
association with Texas Gas he was assist- 


comptroller for the New Haven Rail 


buckeye Pipe Line Company has an- 
need a 
di isions in 
Ohio. 
L. A. Miller, P. T. Dunkle and E. R. 
Shearer have been named superintendents 
of the newly established Lima, Cleveland 
1 Toledo divisions, respectively. These 


operating 


Michigan 


realignment of its 


Illinois, Indiana, 


divisions include both crude oil and prod- 
ucts operations in their respective areas. 
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When Your Job must say Quality 


HACKNEY says it best 


PRESSED STEEL PRODUCTS 


The Hack 
ry r + + 
ne + 

f 

plete line 
for use |t 
ind re te 





FLANGED AND DISHED HEADS 





STRAIGHT AND REDUCING TEES 








REDUCERS 





> 


ELLIPTICAL HEADS 





PIPE LINE INDUSTRY 





PRESSED STEEL MANWAYS 


Hackney Quality me 


Safety Capacity to the Engineer 
Ea y Weldability t the Fabricat 
Proper Performance to the Operat 


Long Life to the Owner 


Descriptive literature, includir pecificat 
on request 

Interesting shipping consideration 1S we 
vantages, available to volume buyer nq 





ELLIPTICAL MANWAYS 


HACKNEY 


IRON AND 


HOUSTON, TEX. 


P.O. Box 10296 


CHICAGO, ILL. 


Melrose Park, Ill. 
P.O. Box 309 
Fillmore 3-4960 
UNderwood 9-3451 TWX Maywood, Ill. 

TWX HO 865 855 


STEEL CO. 


ENID, OKLA. 


P.O. Drawer 1589 


ADams 7-4212 
TWX Enid, Okla. 
505 
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Atlantic Pipeline standardizes 


on Borg-Warner Mechanical Seals 










with exclusive “Pre-setting Ring’” 


H. Nelson VerSoy Vernon J. Jones 









H. C. Price Coating Division anno 
three promotions. H. Nelson VerSoy, who 
has been Gulf Division manager, Ha 
La., for the past nine 
years, becomes general 
superintendent, Pipe 
Coating Division. He 
will be headquartered 
in Bartlesville, Okla. 

Leo C. Carle, assist- 
ant Gulf Division 
manager for the past 
nine years, replaces 
| VerSoy at Harvey. 
Vernon J. Jones has 
been promoted to the 
position of plant su- 
perintendent at Har- 
vey. 

VerSoy joined the Leo C. Cark 
company in 1942, and 
served as welder, shop foreman and plant 
| superintendent, prior to being named Gulf 

Division manager. Carle has been wit! 

Price since 1941, and was clerk-stenogra- 

pher and office manager before his ay 

pointment as assistant to VerSoy. Jones 
joined Price in 1940, and worked 
laborer operator. For the past 17 years he 
has been foreman 











































Resu It: The American Society of Civil Engi- 
° neers announces the election of nine new 
U p to 50% less mal ntenance officers including president Glenn W. Hol- 


comb. Holcomb, head of the Department 










Since their first installation over four years ago, Atlantic Pipeline Com- ~ “_- rena sgh PoP cel pr A ; 
9 . — , : ege, becomes 1 ninety-seconc presidaen 
pany’s Eastern Division has standardized on Borg-Warner Mechanical Seals | of the 108-year-old society. Other officers 
on main line, booster and calibrating pumps. To date, experience with 26 elected include vice presidents for two- 
é, SOG . year terms and directors for three-yeat 

pumps shows up to 50% less frequent maintenance; a marked decrease in terms 
product losses through leakage and evaporation; reduction of hazardous Donald H. Mattern, chief of Project 
fumes; plus the economy of standard, interchangeable seals. Seals at Atlantic Planning Branch for the Tennessee Valley 
> Ne : fac ‘ a Authority, was elected vice president fo1 
Pipeline’s Product System operate under all conditions from inches of vac- the ASCE Zone 11 which includes the 
uum to 1300 psi, with no pump as southeastern section of the nation. Wil- 
a a | . . per oan ’ _ or 4 yack 
down time due to seal failure! ; liam J. Hedley, chief engineer, Wabash 
















} Railroad, was named vice president {o1 
Zone 111, representing 19 states and som 
parts of Canada in the Central a1 
Roger H. Gilman, official of the Port 
New York Authority: Henry W. Buck, 
private engineering practice; Earle T. An- 
drews, vice president of the Pennsylvania 

| Glass Sand Corporation; John B. Scalzi, 
United States Steel Corporation; John D. 
Watson, Watson Engineers, and Harmer ! 
Davis, University of California, have b¢ 

named directors. 














Here’s how it works: 


Complete Seal unit slips onto shaft 
—bolts to the stuffingbox. Pre-set- 
ting ring is then locked in running 
position to assure perfect spring 
tension. 





















* Pat. Pending 
John Hawkinson, vice president 


treasurer of Central Life Assurance ‘ 
org- armer has been named to the board of direct 
3 


of the Mid-America Pipeline Company 


. He is a director of Central Life Ass 

- ance Company, Pioneer Finance Compa! 

ec anica Ca S Home Federal Savings and Loan Asso« 
tion, Mill Owners Assurance Compa 

DIVISION OF BORG-WARNER CORPORATION and the Vernon Company. He also is 


a ; die P director of the Federation Chemical Co 
P.O. Box 2017, Terminal Annex, Los Angeles 54, California pany, and Douglas Oil Company. 
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RCA-110 Industrial Control Computer 
RCA-130 Industrial Data Transmission Link 
RCA-150 Industrial Data Analyzer and Recorder 


rom RCA... 


3 NEW Electronic Systems that 
Advance Industrial Automation 


... With capabilities that range from simple automatic monitoring and 
recording to complete real-time computer control of a complex “‘auto- 
mated” operation over a wide geographical area. 





Specifically designed for industrial applications and environment, the 
RCA-110 Industrial Control Computer System provides around-the-clock 
operating reliability, highest arithmetic speed and lowest cost installation. 
One megacycle, solid state circuits are conservatively operated. Optional 
sizes of random access core memories for working storage are combined 
with magnetic drums for bulk storage to provide greatest speed and 
desired memory size at reasonable cost. All options program-compatible 
with each. Easily expansible in field. Automatic priority program interrupt 
increases operating efficiency, permits continuous automatic self checking 
and enhances programming ease. Accepts binary or decimal data. 24 bit 
word length. One or two address. Seven index registers. Seventy-one 
instructions. Addition time, including access—56 microseconds. Strong, 
dust-tight, industrial housings are internally air conditioned. Slide-out 
chassis and built-in maintenance control panel permits fast front-of- 
cabinet maintenance. 








{ngi- 
new 
Hol- 
ment 
Col- 
ident 


cers 


RCA-130 Industrial Data Transmission Link removes the limitation of 
distance in an automatic monitoring or control system. Provides reliable 
on-line, real-time, telemetering, alarming and remote control signal 
transmission of analog or digital information via wire or radio, one-way 
or two-way. 100% parity check of digital information. 100°, continuity 
check of communications circuit. Frequency shift tone keying. Frequency 
multiplexing or time sharing of channel as desired. Remote reports may 
be self-initiating or centrally sequenced. Low power requirements. Appli- 
cation engineered from standardized modules to completely fulfill specific 
requirements at minimum expense. Operates with RCA-110, RCA-150, 
or custom display and supervisory operating console. 


two- 
-yeal 


orect 
alley 
t tor 
the 
Wil- 

ib sh . . . . . - . 
o1 High-speed, automatic monitoring and analysis of process and production 
status is provided by the RCA-150 Industrial Data Analysis and 
“er Recording System — plus computational capability for summarizing, aver- 
i. i aging, totalizing and linearizing. Automatic alarms of process malfunc- 
An- tions. Accepts up to hundreds of inputs at a rate up to 1,000 points per 
second, with programmed or sequential scanning. Provides outputs for 
nD display panel, punched paper tape and typewriter, with provision for 
ao f. automatic standby. Display log format and speed to purchaser’s specifi- 
been cation. Internal, analog-to-digital conversion. All solid state circuitry, pack- 
aged for industrial environment, with optional internal air conditioning. 








For special industrial control problems, Custom Systems can be supplied 
to fit your exact needs. 


RCA Industrial Monitoring and Control Systems are available with 
Foxboro instrumentation. 


The Most Trusted Name For detailed information on the capabilities of RCA advanced Industrial 


in Electronics Control Systems, consult your nearest Foxboro representative, or write— 
Industrial Computer Systems Department, Electronic Data Processing 
Division, Radio Corporation of America, 21 Strathmore Road, Natick, 
Massachusetts. 





RADIO CORPORATION OF AMERICA 
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Hammarlund COC tone signalling 
cuts operating costs 


In thousands of installations, every day and in every 
way, Hammarlund Tone Signalling is proving its 
dependability, accuracy and outstanding economical 
operation. 


Hammarlund COC Tone Signalling provides Central- 
ized Operations Control, transmitting all information 
from any point or points in a system to a central con- 
trol station. Simultaneously, it provides the transmission 
of control for any function from the central station to 
the appropriate remote station. 


and receivers in complete modular design. Unique 
plug-in modules, plus built-in test sockets, and stand- 
ardization of modules permits fast, easy field mainten- 
ance by non-technical personnel. Every standard 
Hammarlund Tone Unit is complete in itself with built-in 
power supply for complete flexibility or expansion of 
the system at any time. 





COC Tone Signalling may be done over leased public 
telephone lines, private lines, or via radio links. It 
operates with all standard instrumentation and 
powered equipment such as motorized valves, pumps, 
starters, etc. 














AND NOW, COMPLETELY TRANSISTORIZED TONE 


—The most advanced transistorized tone signalling ever 
offered. The result of years of exhaustive lab and field 
testing. Completely modular. Test socket permits non- 
technical personnel maintenance. A single type, plug-in 
transistor used throughout system. Completely flexible 
for system revision or expansion. May be used in con- 
junction with standard Hammarlund tone units. Can 
operate on available DC. Emergency power failure 
battery operation. 


MAKE US PROVE COC TONE SIGNALLING CAN SAVE YOU MONEY... 


WRITE FOR COMPLETE DETAILS .. . 


HAMMARLUND AUTOMATION 


A division of Telechrome Manufacturing Corp. 


Established 1910 


AMITYVILLE, NEW YORK - Telephone Lincoln 1-3600 


For more data on advertised products, use Readers’ Service Cards, last page. 
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orthern Natural Gas Company has 
for ied a new company, Northern Propane 


Company, and appointed P. A. Gass as 
president of the sub- 
sidiary. 

The new firm will 


develop retail propane 
markets in the North- 
ern Plains area. Gass 
is also a senior vice 
president of the par- 
ent company, North- 
ern Natural. Other 
officers of the 
subsidiary, who are 
also officers of the 
parent firm, include 
John Merriam, chair- 
man of the board, 
H. H. Siert, treasurer, 
and B. H. Harper, secretary. R. K. Albon, 
formerly vice president of marketing for 
the National Propane Company, has joined 
Northern Propane Gas Company as vice 
president 


new 





P. A. Gass 


Humble Pipe Line Company has re- 
organized its operating territories into 
three operational areas. The West Texas 
and North Texas Divisions were consoli- 
dated into the new West Texas Area, with 


headquarters in Midland. The Southern 
Division and East Texas Division were 
consolidated into the new East Texas 


Area, with headquarters in Houston. The 
Southwest Texas Division was renamed 
the South Texas Area, headquarters in 
Corpus Christi. 

J. F. McCarthy is area manager in the 
West Texas Area. In the East Area, P. H. 
Yolland is area manager and G. W. Oliver 
s area manager in South Texas 


Service Pipe Line Company has named 
Robert E. Boyle assistant chief gager. He 
replaces Bert M. Cromack who retired in 


September after 39 years service with the 
company. 
Boyle joined Standard Oil Co. (Indi- 


in 1946. Six years later he was trans- 
ferred to Service Pipe Line. After serving 
as an engineer he was placed on special 


assignment in the firm’s Operating De- 
partment in April 1960 

Continental Pipe Line Company has 
innounced the promotion of eight key 


to new positions. S. W. Ogan, gen- 
eral superintendent of operations has been 

ed manager of construction. R. E. 
Lombard, Oklahoma-Kansas-Illinois dis- 
trict superintendent, succeeds Ogan. T. W. 
Sigler, assistant superintendent of the Ok- 
lahoma-Kansas-Illinois district, becomes 
iger of new plans and projects. W. E. 
Laughlin, Louisiana district superintend- 
ent, was named to the newly created posi- 
of administrative coordinator. W. F. 
Burke, Rocky Mountain district superin- 
tendent, replaces Lombard. 


y 


+ 


W. P. Ilgen, Jr., assistant superintendent 

o! Yellowstone Pipe Line Company, a 

Continental affiliate, was promoted to 

L:uisiana District superintendent, succeed- 

Laughlin. R. W. Lee, temporary North 

[ xas District superintendent, replaces 

B irke. J. L. Walker, assistant superintend- 

et Cherokee Pipe Line Company, a Con- 
ntal affiliate, succeeds Lee 


McClelland Engineers has opened its 
w Houston headquarters at 6100 Hill- 
croft Street. The new building has 6,000 


scuare feet of floor space occupied by 
the company’s offices, library, laboratory 
1 shop. 
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Company. Richard L. 


PIPE LINE INDUSTRY 


Three 


been 


and promotions have 
Panhandle Pipe Line 
Ryan, former dis- 
at Maumee, was trans- 


transters 
announced by 


trict superintendent 
ferred to the same 
Guy M. McElfresh 
assistant at Maumee to the district super- 
there. Carl L. Fennewald 
was promoted from welder “A” at Zions- 
ville to assistant at Maumee, replacing 
McElfresh 

Ryan replaces S. R. Phillips, who re- 
cently retired 
1956 
three 
at Zionsville for eight years 


position at Glenarm 


was promoted from 


intendent job 


Ryan had been superintend- 
McElfresh had been assist- 
had 


ent since 


ant for years. Fennewald been 


Grove Lawrence has been elected presi- 
dent of the Pacific Natural Gas Explora- 
tion Co., newly formed gas exploration 
and development subsidiary of Pacific 
Lighting Corporation. 
Stuart T. Peeler has 
been named vice pres- 


ident and secretary, 
and Harry L. Boss- 
hard has been named 


and assistant 
secretary. Lawrence 
and Bosshard 
elected directors along 
with Joseph D. Peeler 

Bosshard previously 
staff 
the Treasury and Tax 
Department of South- 
ern California Gas Co. 
Stuart Peeler and 
Joseph Peeler are attorneys with the Los 
Angeles law firm of Musick, Peeler & 
Garrett. Thomas A. Johnson, Jr., was 
field manager for the 
He had enginee! 
Pacific Lighting Supply Co. 
Lawrence joined Southern Cali‘ornia Gas 


treasurer 


were 


was assistant in 





Grove Lawrence 


named new com- 


been VAS 


pany. reserves 


with Gas 


Company in 1925 as an engineer. He was 
transferred to Pacific 
1958 as a vice president 


to hold that 


Lighting Gas Supply 
Co. in and will 


continue position 
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IN THIS 
BUSINESS 














ONLY THE 
BEST 
be Cho) e) >) 
ENOUGH 


AND IT’S 
MADE BY 


TOWE 


Tower is 
recognized the 
world over as 
experts in the 
design, 
fabrication and 
erection of 
towers, 

lil tails # 
buildings and 
parabola 
covers. 




































































SIOUX CITY, IOWA 


Complete 
catalog 
available 
on 
request. 


Write today. 
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CONSTRUCTION CO. 


2723 Hawkeye Drive 








And NOW... 






VERMEER 
POW-R 
DITCHER 


FITS ALL 
STANDARD 
3-POINT 
HITCHES 


eee 































MODEL 3P 


THREE POINT HITCH 


Here’s the new Pow-R-Ditcher 
that hundreds of contractors, 
municipal and utility officials 
have been asking for . . . the rug- 
ged Vermeer Model 3P. Revolu- 
tionary in design, the 3P is in- 
expensive and easy to operate. 
Fits all standard 3-point tractor 
hitches and features an all-new 
hydraulic actuated forward 
travel ratchet device that gives 
full control of digging speed 
from one control lever. Highly 
maneuverable. 


DIGS 6” to 16” WIDE—41/,’ DEEP 
« 
INSTALLED OR REMOVED IN MINUTES 
. 
IDEAL FOR LAYING GAS PIPE, WATER AND 
CABLE LINES—DIGGING FOOTINGS 
+ 


MAIL COUPON for complete information, 
low price and descriptive literature. 































| the all-new Model 3P Pow-R-Ditcher 


NAME 











ERMEER MFG. CO. 


1403 W. WASHINGTON « PELLA, IOWA 





Another All-New 


NACE, Canadian Region Eastern meeting, 
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| November | 


NEGA QOperating Division, Statler Hilton, 


Hartford, Conn., November 1. 


NACE, annual Florida general conference, 


corrosion short course, Key Biscayne 


Hotel, Miami, Nov. 7-11 


AIEE, American Institute of Physics, sixth 


annual conference on Magnetism and 
Magnetic Materials, Hotel New Yorker, 
New York, November 14-17 










NGAA, Panhandle Plains Regional n <et. 
ing, Herring Hotel, Amarillo, T: xas 
November 18. 


ASME, winter annual meeting, Statler ({jj. 
ton, New York, November 27, De: «m- 
ber 2. 


Pipe Line Contractors Association, an: ual 
meeting, Fairmont and Mark Hopkins 
Hotels, San Francisco, January 15-]! 





NGAA, Gulf Coast Regional meeting, Rob- 
ert Driscoll Hotel, Corpus Christi, Texas 
January 20. 








NGAA, South Louisiana Regional meeting 
Club, Lafayert 


Lafayette Petroleum 





February 24 











Sheraton Mount Royal Hotel, Montreal, 
Quebec, November 14-16. 


API, annual meeting, Palmer House Con- 


rad Hilton and Congress Hotels, Chica- 
go, November 14-16 


Natural Gas Pipeline Institute, court room, 


Court House, Liberal, Kan 
15-16 


, November 


Institute of Radio Engineers, Mid America 


Electronics convention, Hotel Muehle- 
bach, Kansas City. Mo., Nov. 15-16 


Petroleum Equipment Engineering And Services Division of 
A. B. Chance Co., 1311 Polk Ave., Houston 2, Texas, Phone CApitol 8-2777 
INTERNATIONAL DIVISION * CENTRALIA, MO., U.S.A. 


Hold Pipeline with X\\ 
CHANCE ANCHORS {|S & 

Costs: 85% Less... Easier to Install 

...- Less Weight to Handle 

You can do a better job and do it easier with Chance pipeline 


screw anchors. The cost saving is fantastic, 
engineering and installation service will even do the work. 
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ASME, Gas Turbine Power Division 
sponsored by the Department of Defens: 
sixth annual conference and exhibit 
Shoreham Hotel, Washington, D. C 
March 5-9 






NACE, seventeenth annual conferenc 
Hotel Statler, Buffalo, N. Y., Marct 
13-17. 

New England Gas Association, annual meet 
ing, Hotel Statler, Boston, March 15-17 









and Chance field 


CO60- 16 
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HOT & COLD APPLIED COATINGS Ra iz. 
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- PIPELINE FELT, PADDING APECOA' 
>xhibit & GLASS PIPE WRAP PIPE JOINT PROTECTION 
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"i MAVOR “ 


M& M BUILDIN Ge HOUSTON « CA 22-2203 
6000 1038 4th Streete Gretna, La. « FOrest 1-186] 


Ke /e A 
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10" 
07/4" 


NEW high frequency, 
resistance welded pipe 





If you want a closer source for pipe that meets the 
highest standards of the industry, better talk to 
Valley. New resistance welding and process con- 
trol facilities assure you of the quality you de- 
mand. Ideal as line pipe for petroleum, gas, water, 
etc. Surface casing also available. Special wrap- 
pings and coatings. 

Sizes: 6° 652” 8” 854” 10” 1034” 12” 
12%,” 14” 16” in wall thicknesses to .219. 


Write or call Steel Pipe Division 
Via l Lie’ MANUFACTURING COMPANY 
‘ ( VALLEY, NEBRASKA 


November, 1960 @ PIPE LINE INDUSTRY 





1990 






























JUN 


flangnek 
meter tubes 


The Daniel Junior flangnek meter 
tube provides operating advantages 
not found in simple, plate holding 








devices. The Junior fitting has a ' 
rack and pinion mechanism for fast, 
safe plate changing. Once the 
line is depressured a few turns 
of the speed wrench raises 
the plate clear of the fitting 
Upstream tubes are factory-aligned 
with the fitting to form a smooth 
approach to the orifice plate. All 
specifications are in accordance 
with AGA, ASME, and ASTM 
standards. See your Daniel repre- 


sentative for all the facts 


for orifice flow measurment 





in 8-inch size and above 


DANIEL 


ORIFICE FITTING COMPANY 


INCORPORATED 


1B} 


Houston, Texas Pe, Los Angeles, California 
P. 0. Box 19097 v 3352 Union Pacific Ave. 
HOmestead 5-3451 ANgelus 9-9206 





Write for Daniel Catalog Section “D” 


For more data on advertised products, use Readers’ Service Cards, last page 103 











SOMASTIC. 


Low-Cost Permanent 








This is Somastic. It has high dielectric 
resistance and is moisture proof. It has 
tensile strength to meet severe soil 
stresses and depression forces. It has 
outstanding resistance to corrosive 
soils. Somastic is without question the 
finest pipeline protection available 
today. 

Somastic provides lowest cost pro- 
tection in both difficult and normal 
exposures because it gives virtually 
permanent protection. . 

Write for data giving complete facts 
on the advantages of Somastic. 





Pipeline 
Protection 





A subsidiary of 
American Pipe and Construction Co 


2414 East 223rd Street 
Wilmington, California « P.O. Box 457 
Phones: SPruce 5-3273 — TErminal 5-8201 


Rail Address, Pacific Electric, 
Watson, California 
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NGAA, 40th Annual Convention, B 
Hotel, Dallas, March 15-17. 


AGA Gencral Management Section 
ference, Frances-Marion Hotel, Chai le 
ton. S.C., March 20-22 


American Society for Metals, 12th wes -rp 
metal congress and exposition, in 
American Auditorium, Los Angi ‘es. 
March 20-24 


Mid-West Gas Association, annual meet ‘¢. 


Sheraton-Fontenelle Hotel, Omaha, N-b 
March 27-29 


PIEA-PESA, annual meeting, Galvestor 
Texas, April 11-13. 


Southern Gas Association, annual conver 
tion, New Orleans, April 24-26 


API, Division of Transportation, anr 
meeting, Chase Park Plaza Hotel, St 
Louis, Mo., April 26-28. 


NGAA, Oklahoma regional meeting, Lake 
Murray Lodge, Ardmore, Okla., April 
28 


AGA, Transmission Section, annual meet- 
ing, Brown Palace, Denver, May 25-26 


NGAA, Permian Basin regional meeting, 
Lincoln Hotel, Odessa, Texas. May 19 





BOOKS 





The Noise of Two-Spur-Gear Transmis- 
sions, M. W. Rosen, Naval Ordnancs 
Test Station, U.S. Navy, July, 1959 
56 pages, $1.50. 

One of the Navy's biggest sound pre 
lems is the interference of gear transmis 
sion noise with sensitive acoustic equip- 
ment. Combating this problem, the Na 
conducted tests of two spur-gear transm 
sions. As part of the research project 
literature search was conducted to obta 
information on the total acoustic ene 
generated with systematic changes in speed 
or power. Little data was found on sound 
measurements at extremely high ge 
speeds. The navy constructed an acoust 
drive test device capable of operating at 
speeds up to 30,000 rpm. Because tl 
noise of the test mechanism was negligib 
at high rpm, accurate measurement of tl 
transmission noise level was possible. 

Two spur-gear straight-toothed) c« 
ventional planetary transmissions we 
tested at speeds up to 27,500 rpm, wi 
as much as 70 hp. In developing the « 
periment, a rule of acoustic energy w 
evolved that the author feels may possib 
be valid for all great trains. The rule 
that the total acoustic energy radiated | 
the two spur gear transmissions tested 
directly proportional to the power trar 
mitted when the tooth velocity is hel 
constant 
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New MCR-1000 Microwave System. 


Raytheon Microwave 


Raytheon communications engineers work 
as a team with data processing specialists 
to insure optimum systems design. 


——————— ONE WATT 
+ 


+ + + 
—_—_— — ONE TENTH 


One watt output of MCR-1000 offers improved 
carrier-to-noise ratio. 


Means Reliable Automation 





Because Raytheon communications and data 
handling are an integrated, under-one-roof activity, 
Raytheon engineers take a “whole system” approach 
to pipeline microwave and automation systems. 

Raytheon is the first company to bring together 
these highly specialized engineers and scientists in one 
operation. The result is depth of capability in com- 
miinications-data handling systems. 

Raytheon engineers will plan and install auto- 
mition systems that fit your particular operation 
exactly, assuring optimum performance and reliability, 
minimum maintenance. 

Illustrated above is Raytheon’s MCR-1000, a new 
01e-watt output, 240-channel microwave communi- 





City and State 


EXCELLENCE IN ELECTRONICS 


Please mail me literature on: 
| MCR-1000 Microwave Path Survey Manual 


EQUIPMENT Name and Title 
DIVISION Pinta 


Address__ 


cations system featuring in-socket tube testing, ad- 
vanced switchover design and supervisory control. 

The world’s largest company devoted exclusively 
to electronics, Raytheon offers complete, no-obligation 
engineering service in planning and integrating your 
microwave-data handling system. 


Send Coupon Today For Brochures 
DIRECTOR OF MARKETING, 
Equipment Division, 
Department H-3, Raytheon Company, 
West Newton, Massachusetts 
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/LEET LINE 










BY AIR MAIL... 


...ask for it now. 
REDUCERS: Concentric and eccen- 


| LITERATURE 


tric. Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
| 10 to 160, stainless steel, and other 


alloys. Special lengths and sizes. 















SADDLES: Conventional, and for 
pressure vessel heads. Nozzle sizes 
from 4%" to 24”. Fleet-Line saddles 
weld neatly into place in much less 
time, and with much less welding 


rod. 


Tr 


Full encirclement saddles. 
















REDUCING TEES, Forged Steel 
Manifold Type. 










FLEET UNe 









Dealers and Stocking Distributors 
throughout the United States and 
Canada. 







All orders acknowledged by air 
mail or long distance telephone and 
filled at once. 


STEEL FORGINGS, Inc. 


P. O. Box 276K © Shreveport, La. 
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WELDING FITTINGS 


For more data on advertised products, use Readers’ Service Cards, last page. 


What’s Happening 


SERVICE ana 


SUPPLY MEN 





E-l-M Company Opens New Plant 


The E-I-M Company has moved into its new plant on Pike Road at Missouri City, 
Texas. The new quarters will double manufacturing capacity of the company’s automa- 


tion equipment. Office space in which accounting, 


are located comprises 6,000 square feet. 





w. F. 


Gulley N, E. Davenport 


Gulley Named Regional Manager 
Of Rockwell Manufacturing Company 


William F. Gulley has been named 
assistant regional manager in the western 
region for Rockwell Manufacturing Com- 
pany’s Meter & Valve Division. He had 
been district manager at San Francisco 
for the Meter & Valve Division. 

Nelson E. Davenport has been promoted 
to succeed Gulley at San Francisco. Gul- 
ley has been with the company since 1947 
as sales engineer and became Seattle dis- 
trict manager in 1951. He was named to his 
recent post in 1955. His headquarters will 
remain in San Francisco. Davenport joined 
Rockwell as a sales engineer in 1950. He 
was named assistant product manager-gas 
products in 1955, export sales manager for 
meter and valve products in 1957, and 
most recently served as assistant to the 
vice president of petroleum and industrial 
sales. 


Fry Sales Representative 
For Union Wire Rope Corp. 
Union Wire Rope Corporation has ap- 
pointed John M. Fry sales representative 
in Western Oklahoma and the Texas Pan- 
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handle sales. He will be headquartered in 


Oklahoma City. 

He will have territory 
dled by G. E. Giese, 
in Oklahoma City. 


formerly har 
now branch manage! 


Union Switch & Signal Names 
William Haley Southwest Manager 


William F. Haley has been named mai 
ager of the newly established Southwest 
District office of Union Switch & Signal 
Division of Westinghouse Air Brake Con 
pany. Haley will headquarter in Housto 
and he will be assisted by William L. Her 
dricksen, sales engineer. 

Haley joined the company in 1952 
the Simulator Engineering Department. | 
1957, he was assigned to the Pipe Lin 
Engineering Department. Here his dutic 
involved application of systems contr 
equipment to pipe line transportation i 
dustries 


Branch Managers Appointed 
By E. H. Edwards Company 


E. H. Edwards Company announ 
appointment of a division manager an 
two branch managers. Michael I. McCa 
thy has been named division manager, Sa 
Francisco, Fred M. Butler was made bran 
manager in Seattle and John W. Hoch 
aday becomes Los Angeles branch manage 

McCarthy has been active in the heavy 
construction field in the west for mor 
than 10 years. For the past year and 
half he has served as Edwards sales re} 
resentative in the Bay Area. Butler hac 
been district manager in San Francis 
since 1958. He has been with the compan 
since 1937. Hockaday had been branc! 
manager in Seattle for the past five years 
He joined the company 12 years ago an 
for several years was manager of the 
Northwest territory. 
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engineering and executive offices 




















automates locally 


pervises remotely, 


why CIG su 















n Colorado Interstate Gas Company dispatchers transmit only desired 
a discharge pressure settings; automation at each compressor station responds by maintaining the 
: selected value for optimum system economy. g If communication links fail, local automation 
. perates without interruption. Log-Alarm units insure station safety. Dispatchers are alerted only 
: when trouble occurs. m Solid-state components assure maximum reliability. ‘“Building-block” 
, design allows SIE to fit your needs exactly. m Accelerate your operating cost reduction program 


by writing: SOUTHWESTERN INDUSTRIAL ELECTRONICS r 
10201 Westheimer / P. 0. Box 22187 / HO 5-3471 / Houston 27, Texas oS | , 


_~ 
Division of Dresser Industries, inc. 



















Why Solar designs industrial 
gas turbines to weigh between 
1 and 1’; lb/hp 


by Paul A. Pitt 


Chief Engineer 
Solar Aircraft Company 


The weight of Solar gas turbines is the result of a design 
philosophy that is unique in the small gas turbine field. 

Most gas turbine designs fall into one of two extreme 
categories. Aircraft-type engines, at one extreme, embody 
highly sophisticated techniques for extreme light weight 
in relation to horsepower, but have resulting short life. The 
opposite philosophy employs the ultra-massiveness of steam 
turbines to assure long life. 

There are important disadvantages in both approaches 
when long life, reasonable cost, dependable operation, 
simple maintenance and easy transportation and installation 
are required. While aircraft- 
design engines (of %4 to % hp/ 
Ib) can be modified and derated 
for longer service life, the 
resulting product is inherently 
delicate. This compromise inev- 
itably results in short life. 

On the other hand, massive 
design (of 10 lb/hp and up) 
leads to unnecessary structural 
bulk and introduces problems 
of thermal lag and distortion. 

Since World War II, Solar 
has designed and built a variety 
of gas turbine units with char- 
acteristics that lead to both long life and low weight. The 
Saturn gas turbine engine, for example, is an 1100 hp unit 
intended specifically for industrial and military installations. 
It has a weight-to-power ratio of 1.1 to 1.4 Ib/hp. 

Although it is designed for long life, it utilizes only 
enough materials in its components to satisfy structural and 
thermal requirements. This approach resulted in a design 
that makes no compromises with durability and perform- 
ance, yet meets the needs of industry for flexibility in a 
small package. It has an 1100 hp rating at a specific fuel 
consumption of 0.61 lb/hp-hr and a continuous rating of 
1020 hp at 0.63 Ib/hp-hr SFC. 

Meeting these objectives required an engine with a simple 
thermodynamic cycle and high efficiency components. An 
axial compressor was designed with an operating efficiency 
of 86%, and this was combined with a multi-stage, axial 
type turbine of advanced aerodynamic design. Over-all 
dimensions of the engine are shown in the figure below. 

To fulfill workhorse service requirements, the engine was 


Paul A. Pitt 
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designed to operate at a conservative gas temperature of 
1450 F continuous rating. The stress levels are also low, so 
that major rotating and stationary components will have 
more than 100,000 hours of life with long periods between 
overhaul. To keep costs down and assure dependability, the 
engine design is simple and straightforward. 

In brief, the development program of the Saturn turbine 
adhered to three principles: Careful aerodynamic design 
for high performance; use of moderate temperatures and 
low stress levels for long life; and exhaustive component 
testing for ruggedness and reliability. 

Presently scheduled field applications of the Saturn tur- 
bine include: Power source for 750 kw electric generator 
sets in process plants, portable field equipment, pipeline 
pumping, and gas compression in the petro-chemical indus- 
try. Other uses are as a power source for a 600 kw generator 
set in a commercial marine installation, propulsion units 
for marine and amphibious vehicles, and prime movers for 
off-highway vehicles. 

Detailed data on Solar gas turbines and other turbo- 
machinery is available. Write Dept. H-173, Solar Aircraft 
Company, San Diego 12, California. 














Saturn T-1000 dimensions 








SOLAR 


AIRCRAFT COMPANY 


A subsidiary of International Harvester Company 
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John W. Jennings 


Janes O. Campbell 


Clark Bros. Co. Announces 
Three District Appointments 


hree district appointments have been 
yunced by Clark Bros. Co. John W 
Jennings has been promoted to sales rep- 
resentative—small engines for the Houston 
district. He had been application engineer 
Houston. John L. Spencer, associate en- 
er with Clark since 1959. succeeds 
| Ings 
James O. Campbell, former application 
neer, Olean, N. Y., Clark Turbo Mar- 
r department, has been transferred to 
Los Angeles district office as appli- 
cation engineer 


Peter C. Reilly Nominated 
As Honorary Association Member 
Peter C. Reilly president. of Republi 
Creosoting and Reilly Tar and Chemical 
Corporation, has been nominated for elec- 
as an honorary member of the Chem- 
| Specialties Manufacturer’s Association 
The nomination, approved by board of 
ernors and based upon a resolution 
sented by the Policy Advisory Com- 
nittee, is in recognition of Reilly’s 10 
irs of service as treasure of the associ- 
tion. Membership will vote on the nomi- 
tion at its meeting December 5 


Plicoflex, Inc., Appoints 
E. A. Roman Vice President 


Edwin A. Roman has been appointed 
president of the Pipeline Products 
Division of Plicoflex, Inc. 
Roman formerly was vice president and 
eral manager of Plicoflex’s major dis- 
ution organization and has been active 
sales and service with the company for 
ny years. He will be responsible for all 
ises of sales and technical service be- 
en the various distributors and the par- 
company 


W-K-M Division Enters 
Into Licensing Agreement 


A licensing agreement for manufactur- 
s and selling valves and fittings in Italy 
s been made by ACF Industries, Incor- 
rated. The W-K-M division will provide 
sign and technical and engineering as- 
tance to Breda Fucine S.p.A. of Mi- 
n. The firm will make the W-K-M 


rough-conduit gate valves 


ex-Tube, Inc., Names 
Aoore Project Engineer 


Norton Moore has been named project 
gineer for Tex-Tube, Inc. He will super- 
se the introduction of new projects and 
rvices produced by Tex-Tube’s research 
id development group. His first assign- 
ent will be supervising early field instal- 
tions of the firm’s new epoxy-joined line 
pe 

He has been with Tex-Tube since 


955 
le was made purchasing agent in 1957. 


l 
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L. D. Moore Appointed 
By Allan Edwards, Inc. 


Allan Edwards, Inc., announces the ap- 
pointment of L. D. Moore as general office 
manager. Formerly, Moore was in outside 
manufacturing division of Douglas Air 
crait Co. for five years, in the Sales De- 
partment of General Mills four years and 
operated his own business seven years 


J. |. Case Company Announces 
Parts Division Appointments 
R F Kehrer has been named parts 


marketing manager and Gordon F. Roberts 
was made parts control manager for J. | 
Case Company. Kehrer for the past four 
years has been parts manager of the In- 
dustrial Division. His responsibilities will 





include parts catalogs, parts } 

bulletins, sales promotion material and 

sistance to branch parts supervisors 
Roberts will handle inventory analysis 


and control of factory and branch parts 


and parts specifications. The new Central 
Parts Division will operate as a who 
seperate specialized parts o1 nizat 


Cal-Metal Pipe Corporation 

Furnishing Longer Pipe Joints 
Cal-Metal Pipe Corporation |} 

igned its plant i Baton Rou 


the company to pro de pipe ler ths ip 
to 65 feet. Cal-Metal produces pipe 
from 6 inch to 42-inch range for crude 
products s distribution and transmissior 
lines 








One common cause of costly pressure drop Is 
the combination of water vapor and natural 
gas at low temperatures to form ice-like hy- 
drates in pipeline and instrumentation equip- 
ment. These deposits create turbulent flow 
which reduces carrying efficiency. 

You can prevent the formation of hydrates 
by economical dehydration of your gas with 
granular FLORITE Desiccant. FLORITE re- 
duces water vapor to a level well below nor- 
mal pipeline specifications. It can absorb up 
to 20% of its weight in water and is easily 
regenerated by heating to 350°F. FLORITE 
won't swell or disintegrate in water and offers 
no source of contamination or corrosion. 

More information about quality FLORITE 
Desiccant and how it can save you from such 
troubles as rusting, freezing and fogging will 
be gladly furnished upon request. 


FLORIDIN COMPANY 


Fuller's Earth « Activated Bauxite 
Synthetic Adsorbents 


Sales Offices: P.O. Box 989, Tallahassee, Florida: 
375 Park Avenue, New York 22, N.Y.; 8000 
Bonhomme Avenue, St. Louis 5, Mo.; 292 
Meadows Bldg., Dallas 6, Texas 


For more data on cdvertised products, use Readers’ Service Cards, last page 109 








New time multipl 


and reduce line 


Five new basic time multiplexing systems—and a new 


remote index setting feature—add to the overall ver- 


satility of Dur-O-Pulse 


give you advantages 


available in no other telemetering system. 


With Time Multiplexing Units— 


e You can transmit up to 15 signals either in one or two 
directions over a single channel. 


exing and remote 


requirements foi 


e You can add intermediate stations without adding an 
additional transmission lines. 


With Remote Set Index— 


e Easy to set—set the index, push a button and the res 
is automatic: a pulse whose duration is directl 
proportional to the value of the set point is transmitte: 
to remotely located controllers. 


Can be used as part of a multiplexing system. 


The Dur-O-Pulse system measures and transmits process variables such as pressure, temperature, flow, level, 
voltage, current, power and speed. It can send data quickly and accurately over all types of circuits. 















‘taset index setting simplify operation 
omur-O-Pulse telemetering systems 


in Gives you set point indication at transmitting and receiving 
instruments. 
A single tone is required for the index signal when audio tone 
multiplexing is used. 


es nd out about all the performance and maintenance advantages 
tl; Dur-O-Pulse from your nearby Honeywell field engineer. Call 
Lex m today ... he’s as near as your phone. 


INNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. In Canada, Honeywell Controls, Ltd., 
pronto 17, Ontario. 








REMOTE-SET INDEX TRANSMITTER eliminates separate 
»- push buttons or switches needed to drive controller index 
up or down scale. To readjust controller index it is necessary 






only to adjust the indicating pointer to the desired set 
point and push the start button. 












TIME MULTIPLEXING UNITS transmit up to 15 variables in 
one or both directions and provide a synchronizing signal 
to keep transmitting and receiving units in step. 








PIONEERING THE FUTURE 






Honeywell 
Fiut wwe Couttol 


SINCE 18865 













RENT 


Everything for 
pipeline 
construction 

from 


MYOCO 


PIPE WRAPPING 
MACHINES 


COATING & WRAPPING 
CLEANING & PRIMING 
ASPHALT KETTLES 

PIPE CRADLES 
BEVELING MACHINES 


INTERNAL LINE-UP 
CLAMPS 


EXTERNAL LINE-UP 
CLAMPS 


HOLIDAY DETECTORS 
PIPELINE LOCATORS 


WANA 44/77 


Why tie-up your capital in purchasing equipment, 
when you can rent all these items, and numerous 
others, for pipeline construction. And you get 
around-the-clock service from our experienced per- 
dependable operation of equipment as- 
sured by periodical checks. No delay, parts and 
supplies shipped same day ordered when possible. 


sonnel... 


WRITE FOR CATALOG 


PIPELINE 
courpment “ 


SUPPLIES 


MORRIS YOUNG- OWENS C0. 


PIPELINE EQUIPMENT AND SUPPLIES 
P. 0. Box 35137 * Houston 35, Texas 
PArkview 3-0110 
In Canada: MYOCO LIMITED, Rural Route 1, 
Midland Ave.N.» Agincourt, Ontario, Canada 
Tel. WA 2-9444 
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Hancock 


George E. Coty B. J. 


Grove Valve and Regulator 


| Announces Sales Promotions 


Grove Valve and Regulator Company 
has appointed George E. Coty, formerly 
vice president-sales, to vice president and 
general sales manager in charge of all sales 
activities. He will be headquartered in 
Oakland 

B. J. Hancock, formerly eastern re- 
gional sales manager has been named vice 
president-sales and will be responsible for 
all field sales with headquarters in Houston. 

E. C. Bird becomes district sales mana- 
ger in Houston and will handle sales of 
production valves in that region. He for- 
merly was division manager for Gulf Coast 
Machine & Supply Co. 


Elliott-Automation Licensed 
To Sell American Valve Line 


Elliott-Automation Limited of London, 
has been licensed by General Kinetics 
Corporation of Englewood, N.J., to manu- 
facture and sell the P-K Paul Valve 
outside the Western Hemisphere. Elliott- 
Automation specializes in the design, man- 
ufacture and installation of electrical, 
electronic, pneumatic, hydraulic and 
mechanical equipment for instrumentation, 
control and automation. 

The company will introduce the ven- 
turi-ball control valve to Europe, Middle 
East and British Commonwealth, except 
Canada 


West Allis Pump Department 
Announces Three Promotions 


Joseph J. Jacobs, has been named chief 
engineer: C. L. Babb, senior staff engi- 
neer, and W. W. Weltmer, senior develop- 
ment engineer for Allis-Chalmers Manu- 
facturing Company West Allis Works 
Centrifugal Pump Department 

Jacobs had been chief engineer. He 
started with the company as a design en- 
gineer in 1940, and became assistant chief 
engineer in 1959. Babb had been chief 
engineer of the Centrifugal Pump Depart- 
ment since 1955, and has been with the 
firm since 1924. Weltmer came to Allis- 
Chalmers in 1930, and had been engineer- 
in-charge of research and development of 
the Centrifugal Pump Department. 


Walter P. Hooper Named 
Vice President of Panellit 


Walter P. Hooper has been appointed 
vice president and general manager of 
Information Systems, Panellit Division. 
Hooper formerly was executive vice presi- 
dent of Panellit, Incorporated, prior to the 
combining of the latter organization with 
Information Systems, Inc. He has been 
with Panellit since 1954. Previously he 
was with Metal Press Manufacturing Co. 
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Link-Belt Company Names 
Two New District Managers 


Link-Belt Company has appointed ney 
district managers in Dallas and Shrevenor 
William R. Palmer will head the Dallas 
office and factory branch store. He suc. 
ceeds Gerald A. Stone, who will becon, 
general manager of the company’s North. 
western Division with headquarters jy 
Minneapolis. J. William Boyce succeed 
Palmer as Shreveport district manag 

Palmer has been with the company since 
1948 when he joined the Engineering De. 
partment. Boyce, who has been distri 
sales engineer of the Chicago office, has 
been with the firm since 1949. 


Roddy Sims Joins 
A. B. Chance Company 


A. B. Chance Co., has appointed Rodd) 
Sims as sales representative for the Petr 
leum Equipment Engineering and Ser 
Division with headquarters in Houst 

Sims has been a sales representatis ] 
the oil and gas industry for the past fiv: 
years. He previously spent 13 years as 
design engineer for a pipe line company 


Computer Systems, Inc., Names 
W. A. Ogletree General Manager 

W. A. Ogletree has joined Computer 
Systems, Inc., as general manager. He 
comes to Computer Systems from Bur. 
roughs Corporation where he served a 
manager of engineering for the Militar 
Electronics Computer Division. 

He had joined Burroughs in 195 
the research center and held a series of 
technical management posts. 


Harger Becomes Sales Manager 
For Kerotest Manufacturing Co. 

Kirk P. Harger has been appointed 
eastern sales manager, Steel Products Di- 
vision of Kerotest Manufacturing Cor 
pany. Harger will be in charge of coor- 
dinating sales efforts in the eastern 
with plant operations of the Pittsburg! 
Valve manufacturing firm. He has b 
with Kerotest since 1956 
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NOTICES——-SERVICES 





S LINES WANTED by manufacturers ag 
now contacting pipe line companies refiner 
chemical plants, etc. in Texas, Louisiana, ¢ 
Please send details to Box 8213, Houstor 
Texas 


November, 19.0 
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~ Cook's helps “pave” and protect 
America’s unseen highway system 


TED 
Calling a pipe line a highway isn’t too far Do you have a pipe coating problem? Look 
off base. Not when you consider that a net- to Cook’s for the job-prescribed coating that 
work of nearly 500,000 miles of pipe lines is designed for the specific job. And get the 
: are employed to swiftly and surely deliver experienced help of our 
crude oil, natural gas and refined petroleum coating engineers and 


products to the homes and industries of chemists. They’ll analyze 
America. your need, provide specific 
product data sheets and 
prepare specifications for 
you or your contractor. Just 
write, wire or telephone. 


N Cook’s part in the picture is its internal and 

external pipe coatings that help increase 
» through-put and lengthen the life of these 
vital arteries of oil and gas transmission. 











——~ Which in turn means greater economy for 
— the pipe line industry and better values in 
NG |! modern fuels for everybody. 

ag KANSAS CITY DETROIT HOUSTON 
iner >OOK PAINT & VARNISH COMPANY P.O. Box 389 P.O. Box 5507 P.O. Box 3089 
am, § GRand 1-4800 UNiversity 1-1000 CApito!l 8-2391 
ston 4 Teletype KC 584 Teletype DE 293 Teletype HO 29 
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i The only equipment-materials-service catalog 
prepared exclusively for the industry, PIPE LINE 
CATALOG is a library of purchasing information. Indis- 
pensable to any purchaser or specifier — operating or 
field executive, superintendent, foreman, engineer, 
purchasing agent—the catalog has data from almost 
200 companies selling to the industry. 

Thousands of products and services are described 
in this handy, one-volume, cross-indexed reference 
work of complete and condensed suppliers’ catalogs. 


Finding what you want when you want it—and com- 


.}.. Pipe Line Catalog goes! 





paring it to other products—is easy with PIPE LINE 
CATALOG ... one of the biggest time and money savers 
in the industry. 

Forget the frustrating, time-consuming chore 
of maintaining shelves and drawers full of suppliers’ 
literature. PIPE LINE CATALOG makes your buying 
or specifying easy, convenient, efficient and economi- 


cal. Use it— and save time and money. 


PIPE LINE CATALOG 
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Ball Valve 


No bonnets, no gaskets and no joints 
are the features of Cameron Iron Works, 
Inc.'s, new ball valve which comes in 
sizes up to 36-inch diameter. Using the 
principle o. rotating seats, the ball design 
requires no lubrication to seal bubble- 
tight and is compact in size 

Because of the long life of the rotating 
seats and other advances, the valve should 
perform at a saving even in highly abra- 
sive and corrosive fluids. It may be in- 
stalled in the most convenient position 

without regard to top or bottom. All 
types of electric, pneumatic and hydraulic 
operators may be used with it. The two 
seat construction seals both upstream and 
down. Thus, the line may be blocked in 
both directions and the body of the valve 
bled off. When the valve is operated, spaces 
between seats and in the body cavity are 





AM and FS Tones 


Radio Frequency Laboratories, Inc 
Communications Products Division, an- 
nounces its 2056 series of AM tones de- 
signed to meet low speed tone signalling 
and control requirements when low noise 
lines and inherently low noise communi- 
cation circuits as provided by microwave 
and voice equipments are available for 
transmission. The 2056 series of PS tones 
are used when ultimate reliability and 
high speed keying is required. They can 
be used in circuits which are inherently 
noisy and which are subject to fading con- 
ditions. 

The equipment features modern design 


116 


flushed out. This self-flushing eliminates 
sticking and prevents damage that might 
result from freezing. 

Since design is simple, special material 
could be used to construct the valve with- 
out extreme expenses, if it were necessary 
because cf tempcratures or extremely cor- 
rosive fluids. Each operation of the valve 
partially rotates the seat. This changes 
the relation of the mating surfaces and 
gains a continuous reseating, resulting in 
longer seat life. The valve is being made 
in sizes from 2-36 inches for 150 thru 600 
pound ASA classes and in 2 thru 6-inch 
for API 1,000 psi to 5,000 psi working 
pressure rating 

This item supplements Cameron Iron 
Works, Inc. data on Pages 64A-64-F of 
the Pipe Line Catalog, Third Revision. 


For more data, circle No. El on Readers’ 
Service Card, last page this issue. 





utilizing plug-in card construction and 
provides a unit having a maximum num- 
ber of channels in a given space, plus a 
saving in cost. Ten AM transmitters or 
receivers and a common power supply are 
compactly mounted in a single frame meas- 
uring 3% by 19 inches. Each channel is 
conveniently terminated with a_ terminal 
strip at the rear of the frame 


For more data, circle No. E2 on Readers’ 
Service Card, last page this issue. 


Cadmium Batteries 
Nickel-cadmium batteries have been 
added to the line of industrial storage 
batteries of Exide Industrial Division of 
The Electric Storage Battery Company. 
The new batteries, having nickle and 
cadmium-oxide active materials contained 
in perforated steel pockets of the positive 
and negative plates, are offered by Exide 
for use in a number of specialized appli- 
cations. Some applications include starting 
engines to generate emergency power, 
emergency lighting systems, switchgear 
tripping in electric utility substations, 
stand-by to assure continuous operation of 


PIPE LINE INDUSTRY © November, 1°60 





microwave systems, emergency comm 
tions and safety equipment in marins 
ice. They are particularly well suit 
applications where power demand 
extremely intermittent, and where 
as in remote locations, only minimur 
frequent maintenance and service ar 
sible. 

The new line is available in 22 
trical sizes, with eight-hour capacit 
ings ranging from 10 to 450 ampere-! 
and in other special types and sizes 


For more data, circle No. E3 on Re 
Service Card, last page this issue 


Electronic Control Link 


An electronic unit which provides a 
play and control link between the hu 





operator and high speed data _ processit 


or communication systems, has been 


nounced by the Electrada Corporatior 


Matching the logic and speed req 
ments of the electronic system and hu 


operator, the Electrada Datacom increas 


the flexibility of computers and comn 
cation systems. 


The unit accepts digital informatio 


line speed, automatically translates it 


ordinary alpha-numeric characters 
presents a clear display on the scree 
a cathode-ray tube. As information is 
played, the operator may alter cont 
in part or in whole by striking a stan 
typewriter keyboard. 

Both incoming and outgoing records 
held in the Datacom until the oper 
punches the send button, causing the 
to translate the information to coded f 
and transmit it automatically to the 
ciated communications network or 
puter. Circuit design is flexible in o 
to allow incorporation of the Datacor 
any existing data processing or comn 
cations system. 


For more data, circle No. E4 on Rea 
Service Card, last page this issue. 


rs 








KA-MO 


DOES IT IN ONE OPERATION ... 


Bores Hole, Installs Casing at the Same Time. . . 





Meter Tool Kit 


4 complete measuring tool kit used for 
checking orifice metering assemblies against 
tolerances recommended by the AGA and 
ASME has been introduced by Daniel 
Orifice Fitting Company. Twenty-seven 
pieces including the “bean” orifice edge 
gage comes in a custom-fitted mahogany 
case 

With the kit it is possible to measure 
meter tube diameters and lengths, meter 
tap holes, orifice plate bores, outside diam- 
eters, flatness and edge sharpness. Instruc- 
tion sheets accompany each kit. With the 
“bean” crifice edge gage, it cost $320, 
without this gage it is priced at $235 





This item supplements Daniel Orifice 
Fitting Co. on pages 120-123 of the Pipe 
Line Catalog, Third Revision 


For more data, circle No. E5 on Readers’ 
Service Card. last page this issue Here 106’ of 24” diameter casing is being installed under a railroad bed 


as 18 hp air-powered Ka-Mo drill bores hole ahead through compacted 


clay and ballast Dr ling Time 4 hours 


Line work that crosses highway, byway and city streets 
calls for Ka-Mo. With a Ka-Mo drill you can install 
casing as you bore without fear of costly cave-ins 
without stopping traffic or cracking pavement 


back filling or re-surfacing. 


Your Ka-Mo drilling specialist can recommend the right 
drill for you. He knows his field... has helped many 
cut costs and speed line installation work. Ka-Mo drills 
available in 2” to 48” sizes, and larger. Powered by air, 
hydraulic, electric, gasoline or diesel to meet job re- 


quirements. Get in touch with your Ka-Mo man or 








write for Ka-Mo engineering booklet today. 


ym KWIK-MIX CO.) gy oe 


Dew Point Transducer 0 Ka-Mo Tools Dept. QCEHRING 


ans ; Company 
: new dew point transducer, Type No. 


> . 
60, has been developed to measure dew Port Washington, Wis. 
| ts in ranges of from 20° to 60 
Alnor Instrument Co., No. 7600 is 
icularly suited for outlet measurement 
ndothermic gas generators used in con- 
ed atmosphere heat treating 








desirable continuous monitoring of Name 
dew point is achieved by establishing 

mtinuous flow of gas through the ' Title 
sducer. A millivolt output provides a 
ce of indicating, recording, controlling 
ilarm read-outs. No moving parts 
res long-life system accuracy 


Company 


Address 
more data, circle No. E6 on Readers’ 


ice Card, last page this issue. City Zone State 
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...I4n stock and ready for 
delivery from CURTIN 






NEW 
ASTM 

SHORT 
CONE SHAPE 
BS«W TUBE 











































W. H. Curtin & Company has on hand 








complete stocks to fill your requirements in 





converting to the new Short Cone Shape 

BS&W Tube approved at the June 1960 meeting 
of ASTM Committee D-2. Standard ASTM 
100-ml tubes or tubes graduated in 200 parts, 


























hand and motor-driven centrifuges, plus all 





accessories needed for converting your present 
equipment are available at all Curtin 
locations. Curtin Bulletin CT-660-1 shows 


exactly what is required to convert each 























type of centrifuge now in use. Ask your Curtin 
salesman or write W. H. Curtin & Co., 
Box 118, Houston 1, Texas. 


W.H: CURTIN & CO. 


PETROLEUM TESTING EQUIPMENT 


o 
. 
. 
. 
% HOUSTON © DALLAS © TULSA » NEW ORLEANS 
° 
. 
>. 



































JACKSONVILLE © BIRMINGHAM © CORPUS CHRIST! 
CURTIN DE MEXICO, S.A DEC V., MEXICO, D.F 
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Specify AMOT Controls 


... they give your engines 


Maximum Protection! 


Fie ot aptpthiorrs: aim 
AMOT Model 1476 , ene pad eae 
Controls and Acces- Duel sre vol} 
sories will form the 
“heart” of any Safety 
or Mechanical Control 
System. Pressure, Tem- 
perature, Vibration and 
Speed actuated pilot 
valves are available 
from AMOT to per- 
form most engine and 
process control system 
functions. 


| Rue 
® 


es: bi 








Safety and Automatic Controls 
Mechanical Type 
Model 1476 


The AMOT Model 2800 
Low Pressure Safety Con- 
trol is designed for us¢ 
by smaller engine and 
compressor owners and 
operators. It has the same 
qualities of ruggedness 
and reliability that have 
made the Model 1476 
Safety Control so popular 
but at half the price. 
Model 2800 is used with 
a 2230 Temperaturs¢ 
valve and 1748 Orifice to 
make a complete LO- 
PRESSURE/HI - TEM- 
PERATURE Safety Kit. 





Low Pressure Safety Control 
Small Engines & Equipment 
Model 2800 


The AMOT ‘‘tamper 
proof’? Thermostatic 
Valve has become Indus- 
trys STANDARD for 
Engine, Compressor, and 
Process temperature con- 
trol. Available in 4%” to 


1%” in cast iron or 
bronze; 2” to 6” in cast 
iron, ductile iron or 
bronze. 


Thermostatic Valves 
v." to 6" Pipe Size 
Model B 


AMOT CONTROLS CORPORATION 


Representatives in Principal U. S. Cities 


FIRST ST. & NEVIN AVE. RICHMOND, Californi: 





For more data on advertised products, use Readers’ Service Cards, last page. 
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Explosion Prevention 


\4 new explosion prevention system has 


beer developed by Fenwal Incorporated 
The protection system detects an explosion 
, instant of its inception and acts 
wit a few thousandths of a second to 
out the blast before it can become 
ictive. 
system is based on the fact that 
the is a finite lapse in time between its 


n and the build-up of destructive 
ires. The system acts within this 
pe |. It detects the beginning of the 
eX on, by sensing initial pressure build- 
the first tiny flash of flame and 
iatically reacts to snuff it out. The 
is made harmless by a combination 
tions, which may include any of the 
ying: suppression, venting, advance 
ig, isolation or automatic plant o1 
equipment shutdowns 


For more data, circle No. E7 on Readers’ 


S e Card, last page this issue 





Film Gages 


The Mikrotest dry film thickness gages 

now are available in two sizes. One for 

iers, enamels, etc., has a range of 0 

o 20 mils. The other model for platings, 

inizings, etc., has a range from 0 to 

2 ls. Both will measure a thickness of 

non-magnetic coating on a magnet 

steel, et base. Both are easy to 

ind respond with a click that can 

both heard and felt when the correct 
surement is made 


These gages are designed such that 
an differences in touch do not affect 
the readings. Surfaces can be measured in 
position. Available from Nordson 
pany, Amherst, Ohio, cost is $106 for 
anizing model and $89 for lacquet 


el 


I more data, circle No. E8 on Reader's 


ice Card, last page this issue. 


4 


Flange Gaskets 


\ new high pressure series of standard 
ASA flange gaskets called the 6400 series 
Gask-O-Seal is now available from Parke 
S Company. The new series can be 

1 with most all types of ASA flanges 

used face, flat face, lapped joint, weld- 
neck, slip-on screwed joints, fitting 
ges and other 

(he new designs feature safe blow-out 

f, metal-to-metal seals, plus reusability 

ease of installation. The new series 

recommended for temperatures from 
SD” F to 275° F. Special sizes and 
pes are also available for higher and 
er teniperature usage. 


This item supplements Parker Seal 


t.ne Catalog, Third Revision. 


For more data, circle No. E9 on Readers’ 


vice Card, last page this issue. 
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are built in... 


BL |e 


Lone Star 
API 


‘Line Pipe 


fe ches cams come Gu ED cme cme comm teal 


FULLY NORMALIZED 


OTLESTEEL 





mpany data on page 303 of the Pipe 


LAS 
s 


For more data on advertised products, use Readers’ Service Cards, last page 





c oO M P A N Y 


EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT .SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Tractor Push Plate 


A direct-mounted push plate whicl 
tributes loads to four separate are 
the tractor main frame now is ava 
for the International Harvester Company 
TD-25 

The two-inch thick plate is mounted 
the tractor frame by a rugged brac! 
pin-strut arrangement, Top of plat 
supported by two, 2-inch thick bra 
with the plate secured to two, 2%-incl 
hardened steel pins. Offset and corn 
loadings are easily withstood, and 
tractor can push with any part of 
plate, whose flat surface and lipless des 
make it matchable with any width sti 


For more data, circle No. E10 on Read 


Service Card, last page this issue 


DETECTOR 


locates pipeline holidays 
and electrical contacts 
underground 


Problems caused by underground pipe contacts 
with other lines and holidays in the protective 
coating can be solved by the Tinker and Rasor 
Pearson-type Detector which locates underground 
shorts in coated pipelines. 
This completely transistorized unit finds trou- Two-Way Radio 
ble spots underground without the necessity of General Electric Company announc: 
RECEIVER uncovering the pipe. Working in tandem, a two two-way radio designed as a space sa\ 
man crew can inspect an entire line, locating coat- = —— heomgs ha re ; ayo 
ing breaks, contacts with other lines and mapping the entire line. 72-76 mc.) up to 50 watts in hich b 
The TR Underground Holiday Detector operates on a 12 volt automobile 144-174 mc and 15 watts in lt 
battery. It generates a 15 watt, 750 cycle, stable A.C. audio-frequency signal on a 50-470 m¢ Depending on_ the 


we . ove . ‘ . : . quency selected, power amplifying e« 

pipeline. Two 750 cycle resonate filters in the receiver reject unwanted signals. ae ot gee 08 Py 
: ment can be obtained on an optional b 

providing 250/330 watts output 


OSCILLATOR 


OE) 


Write today fon technical data and bulletin. Also on optional basis, units with sel 


ive-calling features can be made availa 
enabling dispatcher to give a messagé 


» 
re TINKER © RASGOR 2°! ee soup of can 


For more data, circle No. Ell on Read 


Service Card, last page this issue. 


417 Agostino Road, P.O. Box 281 + San Gabriel, California 
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"Why have 


Group D’ Switches 


with 


Group B' Lighting?” 


hy, inde’? 


As long as you're in a hydrogen 
area, there’s just as much danger of explosion with one piece 
of equipment as there is with the other. 


And the same goes for acetylene areas, too. And for all 
ier pieces of electrical equipment in such an area 

ture hangers, seals, flexible couplings, junctions, push 
tton stations. 

Crouse-Hinds is the only single source for complete 


‘stems of UL-listed explosion-proof electrical equipment, 
matter what the National Electrical Code Class or Group. 


Crouse-Hinds is also your prime source for expert assist- 
ance.in choosing and applying equipment for hazardous 
areas. A Crouse-Hinds Field Engineer is always available 
to help you plan complete protection in flammable atmos- 
pheres of gases, vapors or dusts. 

Call your Crouse-Hinds Distributor while you're still in 
the planning stage of building or remodeling. That's the 
time he can really save you money! 


*National Electrical Code designations 


CROUSE /_HEINDsS 


SYRACUSE 


FFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansos City 
Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portlond, Ore. St.Louis St. Paul Salt Lake City Son Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 


Crovse-Hinds of Canada, Lid., Toronto, Ont. 
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Domex, Mexico City, D.F. 


Peterco, Sao Pavilo, Brazil 


For more data on advertised products, use Readers’ Service Cards, last page 


























































































































EL PASO NATURAL GAS COMPANY 
assured of 100% reliable 
microwave communications with... 


conventional 
Micro Power 
with gas, 
gasoline, or 
diesel engine 










Heart of the microwave communications link between 
the Williams and the Seligman, Arizona, compressor sta 
tion of El Paso Natural Gas Company is a United States 
Motors Corporation Micro Power. The engine of the con 

ventional Micro Power in this case is replaced by a D¢ 
motor which is fed trom the station batteries, trom which 
all supervisory and telemetering equipment operates 
Should the AC commercial power fail, the Micro Power 
continues to supply the microwave without voltage drop, 
droop, or break. Micro Power operates trom, but isolates 
the microwave from the commercial power and removes 
the bad effects of voltage dips and peaks 

MICRO POWER operates w ith the main source ot power 

There are no transter switches 
Micro Power 


watt « apac ities; for 


10 Starting batteries with 
Available in 1500. 3000. 5000 and 10.000 
gas, gasoline or diesel engine emergency 


drive. For complete information, writ« 


UNITED STATES MOTORS 
CORPORATION 


112 West Fifth Avenue ° OSHKOSH, WISCONSIN 
































Pipe Lin 
ond 











Cathodi< 






e Corrosion 


Protection 


This book is designed as a practi- 


The most practical on-the-job 
manual for men concerned with 
pipe line corrosion. 


Pipe Line Corrosion 
and 
Cathodic Protection 
By MARSHALL E. PARKER 


on Coated Lines, Hot Spot Detec- 





cal field manual. It provides work- 
able methods that can save you 
valuable time and effort in obtaining 
interpretive field data. 

Contents (Condensed). Soil Re- 
sistivity Surveys, Pipe-to-Soil Poten- 
tials, Line Currents, Current Re- 
quirement Surveys, Rectifier System 
for Coated Lines, Ground Bed Design 
and Installation, Magnesium Anodes 





Send for your FREE copy, of 
the New Petroleum Book Catalog 
which describes the nature and 
contents of many books pertaining 
to the Petroleum Industry. 











tion, Stray Current Electrolysis, In- 
terference in Cathodic Protection, 
Operation and Maintenance, Coating 
Inspection and Testing. 

Appendices cover: Fundamentals of 
Underground Corrosion, Basic Prin- 
ciples of Cathodic Protection. Plus 

. tables and properties of metals, 
attenuation equations and index. 
108 pages, illustrated. ...Price $3.00 


ADDRESS: 


Book Department 


GULF PUBLISHING COMPANY 
P. O. BOX 2608 
HOUSTON 1, TEXAS 
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Safety Control 


A self powered engine safety co 
system that protects all types of e1 
installations against dangerous overs} 
temperature and pressure conditior 
available, California Controls 
Oakland, Calif. Operated by compr 
air, the requires no batteri« 
other special electrical supplies neces 
for the majority of the safety control 
tems presently available. It can put 
operation almost any type of pilot 
ated valve, switch, warning or other di 
when the captive air charge is dumps 
atmosphere by sensing units. 


system 


The system is designed on the mod 
system and standard components are < 
bined to meet the requirements of 
type of installation. All parts are 
nected with standard copper tubing, 
all repair jobs can be made in the 
by replacing standard components. 


data, circle No. E12 on Rea 


Card, last page this issue. 


For mort 
Service 








Emergency Vent 


A new 209-U Emergency vent for b 
storage tanks of petroleum products | 
Corporati 
The vent is designed to comply with s 
tion 2133 of the National Fire Protect 


been introduced by OPW 


Association Code 30. 


The new vent has a large diameter pl: 
with fusil 
fusible met 
and the plate blows « 
doul 


in the cap which is sealed 
metal. If fire occurs, the 

melts at 200° F 
to give full upward venting. A 
fire screen gives added protection. 


For more data, circle No, E13 on Reade 


Service Card, last page this issue. 
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CEC’s 26-312 Liquid Process Moisture ‘Monitor — The 
d y trument in existence for continuous and accurate 


niant ‘ner 


Bulletin CEC 26312-X2 





CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


Belle Howell 


Spy Detector 








04S Sh 


Ca hh 











QUALITY >——> 
SERVICE IE a 








Z LL 





there. when you need ‘ 


our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, inemergencies our own plane assures immediate service. 









MODEL 200 


200 | 20«0 


se 


i ete 


Mettler tele lle) 


18 CHANNELS in 153), 
Write on your letter 


literature to Dept. PI 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Rugged equipment for dependable holiday detection on %” to 36” 
pipe...signal—bell, light and spark...unaffected by dew or frost. 


Call, wire or write. 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 














0x0 (\-0+0 
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s0«0 “oO 
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ALL-TRANSISTOR VF Carrier Telegraph System 


ND 147 W. 22nd Street, New York 11, N.Y 
P 













ORTHERN RADIO company, Inc. 


Pace-Setters in Quality Communications Equip 


Radio Mtg ) Bank St. 8 tawa 





Day Phone: 
BAltimore 1-6036 


Night Phone: 
Hi 4-6745, EM 1-3824 


| Service Card, last page this issue. 
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Literature 


For more data on New Equipment o 
copies of Catalogs and Literatur: re. 
viewed in this issue, use the Reader 
Service postcards just inside the »ack 
cover and facing the Advertisers 
Index. Simply circle code numbe’s of 
items desired—sign and mail ca d. 











Plug Valves 


Four bulletins covering many asp¢ 
the lubricated plug valves is offered 
literature kit from Walworth Con 
Bulletin titles are Service Fleet, Rol 
High Strength Cast Iron and Lubri 
Manual. They are all illustrated 

A four page section of the lubri 
manual deals with the selection of th 
proper lubricant to suit the servi 
the valve. Over 600 applications are listed 


To get a copy, circle No. E18 on Re 
Service Card, last page this issue. 














Wire Mesh Filter 


Complete data sheets, describing 
225 items of 20 basic types of standar 
woven wire mesh element-in-line filter 
are available from Aircraft Porous M 
Inc., subsidiary of Pall Corporation. Ir 
addition to the list of standard units, th 
literature describes options which 
possible hundreds of additional items 








Each of the data sheets shows a cross- 
sectional view of the filter element 
housing. Working pressure, temperat 









ranges, port sizes and other signifi 
factors are listed for each type shown 
The tabular information includes 
number, port type and size, rated flov 
pressure drop and particle removal ratings 


To get a copy, circle No. E19 on Rea 


Service Card, last page this issue 


= 





Water Resources 


A 16-page booklet has been released [ 
Caterpillar Tractor Co. on water resource 
which covers the story of water and huge 
money outlay necessary to pay our annua 
water bill each year. 

The booklet discusses the problem ol 
growth in population and industry relating 
to the water problem and tells ways 
which Americans are working to solv: 
with better farming practices and water- 
shed control programs. 


To get a copy, circle No. E20 on Rea 


Service Card, last page this issue. 


Butterfly Valves 


A brochure on butterfly valves has b 
issued by Mason-Neilan describing flexi- 
bility available in valves for control 
large volumes of liquids or gases. 

The folder pictures typical variatior 
of light and heavy duty wafer style valves 
and describes the three basic body desi 
swing-through angle seating or soft set 
The illustrated four-page folder show 
variety of valve actuators and sper 
arrangements, 


To get a copy, circle No. E21 on Reade’s 
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Dual-Fuel Engines 


A new 24-page data book is available 
from English Electric giving detailed in- 


form..tion, specifications and operational 
data on the new line of diesel and dual- 
fuel engines both standard and turbo- 


har-ed in sizes from 148 to 2,104 bhp. 


fo eet a copy, circle No. E22 on Readers’ 
Ser Card, last page this issue. 


Pipe Fitters Manual 


Information needed for pipe fitters and 
pipe welders is found in this Pipe Fitters 
Manual, published by Tube Turns Divi- 
sion of Chemetron Corporation. The com- 
prehensive 72-page handbook is a pocket 
hook size and includes tables, illustrations, 
and text which give important mathemati- 
cal. physical, chemical and metallurgical 
data and related design, layout and me- 
chanical information at a glance 

Subjects include characteristics of 
d and threaded piping; basic mathe- 
matical formulas and conversion factors: 
nsions of welded fittings and flanges 
and commercial pipe sizes; electrode data 
and practical tips on welding and prop- 
erties of pipe, metals and fluids. 


To get a copy, circle No. E23 on Readers’ 
Service Card, last page this issue. 


Speed Reducers 


A bulletin which describes a completely 
redesigned and expanded line of “balanced 
design’ parallel shaft reducers in 57 sizes, 
ncluding 23 new sizes has been released 
by Link-Belt Company. 

The 36-page booklet includes full in- 
formation for selecting the correct drive 
for every application. Sixteen pages of 
rating tables contain thermal and mechan- 
ical horsepower ratings for each input and 
output speed. Load classes are shown for 
almost 250 driven machines 


To vet a copy, circle No. E24 on Readers’ 


Service Card, last page this issue 


Tape Manual 


Prepared for the pipe line contractor, 
Seamless Rubber Company has published a 
ld manual on its Safe-T-Clad polyethy- 
let tape. 

(he manual brings to the attention of the 

ractor all phases of construction tech- 
niques and costs of the tape method. 


To get a copy, circle No. E25 on Readers’ 
Service Card, last page this issue. 


Alarm/Control System 


(;eneral Electric Communication Prod- 
uct) Department has issued a bulletin on 
aligh capacity alarm/control system pro- 
vid ng an inexpensive method of locating 
s at unattended remote operations and 
cor trolling ‘‘on-off” functions remotely. 

basic system consists of a master in- 
ter ogator unit and from one to ten remote 
responders. A pulsed tone is transmitted 
through the network and returned, giving 
positive indication of alarm or control 
functions. 


lo get a copy, circle No. E26 on Readers’ 
Service Card, last page this issue. 








































If chronic difficulties with packing glands are 
demanding more than their share of maintenance time, let 
Allpax prescribe for you. In our complete line of mechanical 
packings, we are sure to have the remedy you need. If your 
problem is a special one, Allpax will be happy to diagnos« 
your case and design a special packing for your particular 
requirement. 

Allpax packings cut costly downtime to a minimum, and 
eliminate undue wear and tear on expensive machinery. Con- 
tact your nearest distributor or write to the Allpax Applica- 
tions Consultant at our factory. 


A complete selection of: F 


yo Teflon* Packings 

Y High Pressure Packings 
Y Metallic Packings 

Y Plastic Packings 

Y Sheet Packings 


*DuPont Trademark ie 


For all your packing needs consult — 


LLPA 


LLPA “The Packing that Packs All” 


eackine® 














(— FOR OUR CATALOG — TODAY! 


frog the tks aft 
The f “6 Vow h 
ine Pee 


A complete line of packing, tools, gasket materials 
Distributors in principal cities 


| THE ALLPAX COMPANY, INC. 


| Z 160 Jefferson Ave., Mamaroneck, N. Y. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 18, Quebec 
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The Bristol Co 12 
srown-Fogle Equipment Co 8 

Cc 

46 7 * Caterpillar Tractor Co 7 
MY0CO MODEL DR eA. B. Chance Co 102b 


Classified 112 
Especially designed MYOCO Counter Rotating Consolidated Electrodynamics Corp 123 
Heads on this cleaning and priming machine give + Cook Paint & Varnish Co 











113 

double cleaning action to pipe. *The Cooper-Bessemer Corp 14-15 

_Seam welds are cleaned thoroughly on both ~«¢ A. Cotten Co 2b 

sides. al Crouse-Hinds Co... 121 

This fast, dependable unit is powered by an In- W. 0. Gurtia & Co 118. 
ternational U-9 self-starting engine using the Ram- 
sey transmission. Engine exhaust is utilized to heat 

primer tank. Sizes: 3°’ through 36". é Dentsl Ohidce Pitinn Co 103. 

¢ Darling Valve & Mie. Co 6 

De Laval Steam Tubine Co % 














* Thomas A. Edison Industries 
Instrument Division McGraw-Edison 17 
F 
Fleet-Line Co 112b 
Floridin Co 109 
° G 


GPE Controls. Ine 


MYOCO CLEANING AND cst tse i 


General Dynamics Corp rT 
PRIMING MACHINE Benny apy a - 
Set on a stationary base for yard cleaning this * Gulf Publishing Co 122b 
6-12 Model will clean and prime pipe 3°’ through 
14" diameter plain end. H 


These machines, like all the equipment at Myoco, Hackney Iron and Steel Co 






Inc 97 
can be rented to save you capital, investment and = + Hammarlund Automation Division 100 
storage costs. Trained, courteous personnel are Houston Contracting Co 32 
available 24 hours a day with fast transportation to 
serve you. Efficient equipment operation is assured 1 
by periodical checks. All parts and supplies are a ee ree 0-31 and 108 
shipped the same day, when possible. ne , 
J 
Jones & Laughlin Supply Division 18-19 
Write for our catalog ad : << 
K 
Ka-Mo Tools Department 
Kwik-Mix Co 117 
The Kendall Company 86 and 87a 
Koehring Co 117 


MORRIS-YOUNG-OWENS CO. (iia : 


117 
PIPELINE EQUIPMENT AND SUPPLISS 
P.0.Box-35137 © Houston 35, Texas L 
PArkview 3-0110 Lone Star Steel Co 119 
In Canada: MYOCO LIMITED, Rural Route 1, 
Midland Ave.N., Agincourt, Ontario, Canada M 
Cm weer Maintenance Mechanical Corp 8% 


eF,. H. Maloney Co 16 and 83a 


* Dot preceding name of advertiser indicates that detailed data on 
found in current (1960-61) third revision of The Pipe Line Catalog. 


For more data on advertised products, use Readers’ Service Cards, last page. PIPE 


Mannesmann-Export 
* Mavor-Kelly Co 
McGraw-Edison 
* The Mercoid Corp 
Midwest Piping Co 
Minneapolis-Honeywell 
® Morris-Young-Owens Co a 


Northern Radio Co 





° 
Oakite Products, Inc 


* Oil Well Supply Division 
United States Steel 


P 
* Parker Seal Company 


products and services of the firm ~ijj 4, 


A Division of Parker-Hannifin Corp 


Pennsylvania Glass Sand Co 
Petroleum Helicopters, Inc 
*Pipe Line Catalog 
Pipe Line Service Corp 
Division American Steel Foundries 
Pipeline Cleaners Co 
* Pipeline Inspection Co 
Pipe Linings Inc 


Subsidiary of American Pipe & 
Construction Co 


Polyken Division 
The Kendall Company 
¢ Pottermeter Co 


Poulan Chain Saws 
Subsidiary Beaird-Poulan Inc 


R 
RCA Radio Corporation of America 
Raytheon Co 
Royston Laboratories Ine 





s 
*Scam Instrument Corp 
Schramm, Inc 


Scintilla Division 
The Bendix Corp 


eM. B. Skinner Co 
Solar Aircraft Co 
\ Subsidiary of International 
Harvester Co 


* Southwestern Industrial Electronics 
Standard Pipeprotection, Ine 
Steel Forgings, Inc 


Stromberg-Carlson Division 
General Dynamics Corp 


*Superior Equipment Co 


T 
*The Tapecoat Co 
* Taylor Instrument Companies 
Tennessee Gas Transmission Co 
* The Tinker & Rasor Co 
¢ Tower Construction Co 


The Trane Co 


U 
UGC Instruments 
* United States Motors Corp 
*United States Steel 


Vv 
Valley Manufacturing C« 
Vermeer Mfg. Co 


Ww 
*W-K-M_ Division 
ACF Industries, Inc 
*Walworth Co. 
¢ Waukesha Motor Co 
Williams Pressure Service Co 
¢ Witte Engine Works, Oil Well Supply 
Division, United States Steel 
Worthington Corp 


8b 


LINE INDUSTRY @ November, 


1960 
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HEART. Ss tap aeyt ° 
OF OUR = 

VALVES - 

“] is 

RIGHT HERE 









The hoop ribs help you spot a Grove G-4 pipeline valve a mile away. But 
the heart of this valve is its exclusive protected Seal-''O''-Ring ® system. 
We have designed outer and inner metal seat rings that shield the o-rings 
on each side of the gate from damage by bore contaminates. The inner seat 
rings also function as a primary metal-to-metal seal backed up by the 
o-rings. And to assure fast, easy open and close, the inner metal rings 
scrape foreign matter off the gate while the o-rings squeegee it clean. 
Protected o-rings, metal-to-metal seal, self cleaning—plus no lubrication 
ever, have made Grove a leader in pipeline valves. 


GROVE PIPELINE VALVES 


GROVE VALVE AND REGULATOR COMPANY 
A Subsidiary of Waiworth 
2 6529 HOLLIS STREET + CAKLAND 8B, CALIFORNIA 
Offices throughout the U.S. and in Western Canada 











W-K-M Expanding Gate Valves sea 
positively with controlled force 


You exert unique control over the seating in W-K-M Expanding Gate Va 


Fully opening or closing the gate causes it to expand. So you can make as 


a seal as you want... first Teflon-to-metal, then metal-to-metal. 


This extra degree of control insures maximum dependability over long pe! 


of use or disuse .. . under a wide range of temperatures and pressures. . . 


all pipeline ladings. 


The exclusive W-K-M Expanding Gate is a big reason why W-K-M pipée ine 


valves outnumber any other valve in mainline service. Specify them. 


Exclusive expanding gate is full- 


bore, seals positively upstream 
and down. 

Sizes: 2’ through 12” at lead- 
ing supply stores; sizes through 
36” on special order. 


Pressures: ASA 300 through ASA 
1500 Ib. 


oivision of ACT innoustrR 


INCORPORATED 


?. ©. BOX 2117, HOUSTON, TEXAS 








